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j 4_ill]! ^Jc. 'N* Lgjl n*s ^LflSl (JiaJl (j»J tjLdjJa j ^LaJl (Jj>^ 3^ LS^ cJ^ d jLfl^.1 ^ J Ujj pl jjJaiJl SjLa*Jl 

^LlqSI j AiUall j^A (j-Q j AjjJajVl aj^Sl +jlJ-Q 


WJ LflJ 


SjUjUI Jjjki (^jjII) c_flj*j U£ jl (Building Information Modeling) *LUI UjL jI** ^lcj Uj^ 
j& c_jIj£]I IJa (j-Q jj£jjoia IJl j UjIjI ^jj 4_Luq ^i LfljLoi ajl j^.1 jja*j CjjLdj (jiSI l_j\j£]! ILa ^i lSJ^ La£ »1 j^^Sl 

pljj]| CIjLqI jLuj 4 -yWi ^l^ijLail 4 _iflj£ jLiJj j ^LqILLou]! SjLajl]! j pljoJaL]! ^^jLaSS 4 j ui uiUaiVI £jU_ia]! jjjiaj 4 _iflj£ ^JuJajJ 

^LqI.VL jLS ^J!Lq]1 JjU\I j j-s*i (_5^ 


JJdiljj j 4ja_U jlj 4 jLjjIj j 4jJaA| j ^JlSl L_flJJ*J (JjV! J ojafl]! JJdiljj Ujja. t Jj xaai 4 j^Ij ^ ~ JOlfljQ L_Aj£]1 IL^ 

^ 4^qI^j ui^lj ^jjSI cLLfljJaj j£Lji c!j]Lj]I J ^qll ^i LqI tLgjLilalLQ j L^al^l j L^jjjqaIj Jj LaaJI SjLq*J! ^_jLU]l J ^qll 

<( jjaxj]l I jQg >.s-xx ) 


J^L 


o° J 


xoaj]|j 6jLo *]|j 4_ui^JI ^i ^J Ljjc- jj£j] ^jjjH Ljilaj ^i l_jL _jj]| jj_ ujA^uq]] l_jLj£]| ILa j-l^j 


^£j3 jj jj jjjj,ij ^jj]I jc. 4jalS]l clLqjLuJI Ij^Lj j! jj^ ^L 


.*'J- 


Jl 


6 jL 


jJ -J__ 


J—«—W' UJ^ 


l ^xLo_uaj]L jjUL j-Q LaU L£ 4 _L!alq]I Ljj jaL 


info @ bimarabia.com u' -L^j cJ^»'jU! (^Uj j 

j LjjLmuq ^J-ojdC. j^q SjLoi LjjLqx>q]| 4 inV^Ul j o jj xLaJj L_jL£]| ILa Lq.!^ ^3 LSjLooi jpa J£S (Jj jaJl j£_oj]| ^a^flj j 

LEED AP BD+C <LLg_L ^^Ic. 4_L^aLJI j ^USGBC j ^^S l g^jLo]] cs^j^Vl j d>U I SjUaxSI 


^ )) Aa ^.1 ; 
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* A-\'} S^C. j-a I jjb. ^ x A-\ 

^J-<uuaji! CIiUIaC. SjUj J ajju^aljtuai! ^aIIaI! jjjJaL 

^Uilf djUjix-a A “y Wi Uujuj V Ajtri.Vig \! ^jjLuIaI! 6 j!«i! j 

j-a jj^M! jjc.jjj i $<U!«iLuiV! (Jt-^-a is^ t_£jt_9jjajj 

jauh/'I I jjj^J! J ^ I j js j J /\H J v ^ i\a i\ i A l i' j U vM! ^jja 


.t^jjb! Aijjlaj ^ \! diVU-J! J 


IjU^J j! ^lc. j-d Aj Jl! ^-dj£! Uj jjljUj jA 
j^lji! 6^Uj J! ^jljuoH MJjIjula j jLJ! (Ja*J! aj!j 

Vj £ Lb.'ig C. jj\uuo£ (JumiJIj ^kl! UJjjj AajjxJ! 

.(J^-J jc- 4il! Uaj Vj !j^! UiJ (JjIU jjjllaJ 


(J-^l j-aj* 


Uj!j! ^jj jjujj j-j - 

RICS ■>$** c> » jl 4^ - 

ljUijIsla AaIaj J^Ia j-4 jjjLulaI! SjUj 

BIM fUJ! 

jjaJI bj£j jLbj.^ 

AiUa j flj Uaai Aojj! j jL-ulL-uj!j jjjL - 
AiUai! Sj!j! j dJiaaa 

LEED AP BD+C PMP, BPAC 
PE, PQP, CEM 

(il ut *i\A JJjii! Jjl JJU ja| - 

CHIEF MEP 
ASHRAE, CIBSE, IEEE, AEE 4^* J jU^ . 
^JLauUI^ f IjUaaJ! AuL^U jLui julaua ^uuuuja j jLaC- - 

^juxk. jjab j jLaLa-A jLLuj! - 





JLaa t( a 

j jUau - 

jbabsuj Jllui! - 

Rics certified- 

^Jjji! ^jjuubi! J SjAlli! 4ju»b. j-4 ^,jLj - 



Jja-uUl jjI j-ujb ^ 


j jUau - 

jLV! fb! J-j1aj J jjj_uaLu» - 

BIM ^I^LLjL AuIjIulU! 


LEED GA - 
BPAC - 

USGBC - AIA 6- J* J ^ . 
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) (_i^!j-a j jjJaj jc- Sja-aiiaa oAlj 


.^l f £^jU 

jl£l! ^Uajj ^jjI! ^Uaj jjj AjjlLa 
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^jji! 4 _iaa! jc- Aijj-d cjjLuiljj 
jjVUuU! L qVi'sxa ^3 ^jji! ^cuJ jj 


A-q!,V)u)-oH fijUxi! :t5 j\ji! (Jjuiaflil ■ 

^ljjJaki! <jjjVI a_iaa! ■ 

.A-d!jjjuj-ai! SjLa*J! 4j!Jj 


..£!jjJaiJ! 4_njV! ^nV) A-cJaji ■ 

UjLnjjJ c_ Ujj*\ Anijji! $.! jJaLaJ! ^UU! CnLJajji/CljljjA c. ojw^»*i ■ 
S-ljjJaaJl AjjjV! c 4-aJaji ■ 

.:JjVi jj^i! 

. “USGBC’Vljj^aiJ! AnjjblS ^^jj^V! ^! ■ 

.; (jjdia-ail |j !j/bl 

.? LEED jiil^jAU ■ 

.; jjjiS! ^Uaj Aj! jj 

.; jjjii! ^Lkj □ LaI ■ 
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.GBCI ^lj^aaJ! ^LnJ! d)!jlgul Jl^xui ■ 
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.(BIM Environmental Applications) 

;Aud!jiLudV! (JLaui ^ BIM L **'l.;*> A j; j* ojliluiV! ^jVI ■ 
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fCjLaijlsua AaXoj • JjSfl J^il) 


ftjjbuu!t ^uuuaj J^tju j jjIsj flfr $j< rt'i% 4 oLj 

i JjUts U— juIIaII joa Ub j aAjljJI J djjaJl £.Lj 4_l£_/0 


j* L5^ j^ *^J j$-^ L>° L5^ . 

j xdajLuj J' GjaI! J jjui ^LjjIl L-uILoj I UJjjIaJ jl Lxj jLl -1^.1 j jualuai ^3 ^LLaiiVlj (_£ jLasuall ^auUaa J' ^aaj^J jL^.Vl 

^jlcr ^a-lijj Ajlijjiaj LjILj (^-uJaLall jjill <> <8 a^iTu ^i ^Vl C_J_jail_aJl jj^Ja Lla j t,\jnllj o«VJlj pljjll jjlaJ UjLli jl 

Lj^Jl ^a-auijll ^cul jj UJC.U3 .1 g .^1 jj (^J-Uu c-LlII 
(Jj 3 ^u-a-aaull (jl£j t jl a i>ull Ila ^_i JJjIa LjI jii 


Lj jdaJ (j[1]Lua [JsuVl C 5 ^L ^a-aaijll ^gJl Ljjjkj ^J ( [tjuVl cpLjll ( 


lILa jj£j jj^. I g L^L <U.jUI ^ i>ij sfr! J! ^LLu L_J jujL^JI ( 

_uj dlL (JuaC- ^J-G 1 C5^Vl L J jujLaJl jj^-Ia (J_UaAJ j£l (4_aHIlj ^Ljj/l (j^j Lj jj Laua tl L-L ^| ^j^. xuaJ jl (JjL*j 1 J_^.La. 

jj .Computer Aided Design L jLuaHl j& j CAD Ll ^LLj JjLk j* JSl < 4 Kjj jjj£ ^ J! ^u^j 

l_jI uia.J LajLaVl Jl 4il Jaj/L 4 <iKj]|J LjLu£1I ljI uia. JJ ^Lj^£j ^^nl^uJ ^jl ujjjJ jjLxj ^u kST>"\ (juft c_J_uujLaJl 

J <( X_JjLuulH Sjl jj^alc- j^a LluujLuujI L j^- LjjjjjVI A^J-uul j ^JV! L_Luujl_aJl ^J-uuajI ^i^aall (J-G t jJl! 6jl [J J c4_jajll (JjldaJl 

La.jljj£j UJ j^Ja ^l£ (J£-uLj a£ILq c.LuJajj/ 4-^.ljj) j -1^.1jll ^jj-uJUJl ^ c"ll uo aLb <j£ jjj jj uinll J_^.LaJl \\ 

Aj 3 (JluaJJ LuLUall J-Lj ^ jjlJI (Ju<a*Jl (-JjlLuoii j djLjiJl j^<a Jx- j.q'n.q c" iL Ji <jJl J 6 (BfM) (^JjIl) C-Ljl LllLa jlxua 4 -yU 1 

.LLLJI AjuCuJajj juuajc. j£J AjjoiAI^JI j JjjL jjill LjLajlxuoll ^jua. 


;(BIM) frljt ujb>J«u> jjju uijj«j 

djLa jI*u<JI jLuuau<a jA jj£j3 jj jju£ll ^al-lljLaiL 6pLj ^JJ jaaj (J£juj ^Jc. SLaijj<aII AjiJajIIj AjjL jjill (juajLua^II JjLl 

[1] .■‘Laj^ulll LjIjI jill JLUV 4_Jc. JL'Ic-L/ 1 j£uoj LoiLoil J£joij3 iLudiAll L Hi SL^. SjjQlI^ A£jlLaIl 


4__alj£aall 4 xj j LII LjVL^uQ ^Jc. Llijla (jUl oj-C-ljll Ljljjlajll ^a&i jja 6-l_^.lj (BIM) S-Lijll LjLmajl*u<a 4 <oj j 

^^LLI ^jj BIM ^ fliLLLjji .Architecture, engineering, and construction (AEC) 

4ji La£ jj_uauall Jji-uoJj C-Ljj ^Ja uaJj JaJalj ^3 <jalJJsLLal j£aaj ^jjul! LjLq jl*aa jxj ^a-uoiL < _ & jjxuallj juajll ILb 

J_G LJI 4il£J pLaudjVIj ^u aAlll JLall JjIAjII Lj-lajli Ajlijja Sl£Lau<a Ajjj ^i &jLj (Lj-uoi La jj_uu^aJ ^i jj_uoijj^uall Lc-LaaiJ 

uLG i <—sljLVl jl jQlU^ lU^ (AEC) 4 qVj'sjl Lud -%11 UjVLau<a (^i -laia. i£ BIM! ^Ul J .JL'ILIL AiLLLall 

[2] JjL-dl (^i 4 •sL^.qII 


crLuII ^Lj*j —^aj (^j*j gullj ^(Building Information Modeling) *Lj1I oLajk* ^kjl J — uaii.1 ^ ^jjII 
6 Jkuudll ji [jaull pLjII jgk [jja. (JLxjj L^ joaj ^*i»x>j 4<j 4_G UJl UjLLjilj uiLajkuall luLaLuju 

j£_uui£ 6 jLj Ju<a_ju dlli j 4^1 jll (jjaji ^-Ic- 6 jLj <vLjI ^juoll Lg_J jaj <jLaC- J^I < L_G J^J ^LLud <JaC- jA La |j_ukuaLoIli 

jU[t] j s(4D) j^J^^ ji CUjll J-<aLsu A£lj[t|Ljaji JujjidJj tLgJU[t| 1 V^^aj ^jll ^uuajLua^. <1 (3D) [5*^Vl (j^^L ^uJaljjs] 

^_uJajj j.j.i La£ ujL£I1 Il^J ^_oiLuoiVl jjau<JI jj£j_uoi jJIIj ^u<al-iLuaiVI jA (6D) Ju<aL*J! j (5D) Ail£jll J-qIc. 

jx dlL J ^jjLmaJ ^»Laj&V! j ojjjjj jxa c-L^jjV! LxJ ^jjjjuu<Jl 6jl [t] jA jaLV! J (7D) ^LoiJl Jj<aLtII j 6^_JLll Jjmaill 

.Jjilouoll ^gi 1 ull (^Jc. ijkj (^jll JJxaVl 
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3D 


Existing Conditions 
Models 

- Scanning 

- Ground Penetration 
Safety & Logistics 
Models 
Animations, 
renderings, 
walkthroughs 

blM driven 
prefabrication 
Laser accurate blM 
driven field layout 


4D 


SCHEDULING 

■ Project Phasing 
Simulations 

■ Lean Scheduling 

- Last Planner 

- Just In Time (JIT) 

- Detailed Simulation 
I nstallation 

• Visual Validation for 
Payment Approval 


5D 


ESTIMATING 

■ Real time conceptual 
modelling and cost 
planning 

■ Quantity extraction to 
support detailed cost 
estimates 

■ Trade Verifications 

- Structural Steel 
-Mechanical Plumbing 

- Electrical 

■ Value Engineering 

- Visualisations 

- Quantity Extractions 

■ Prefabrication 
Solutions 

- Equipment Rooms 

- MEP Systems 

- Unique architectural 
and structural 
elements 


6D 


7D 


SUSTANABILITY 

■ Conceptual energy 
analysis via D Profiler 

■ Detailed energy 
analysis via EcoTech 

■ Sustainable element 
tracking 

■ LEED tracking 


FACILITY 

MANAGEMENT 

APPLICATIONS 

■ Life Cycle blM 
Strategies 

■ blM As-Builts 

■ blM embedded O&M 
Manuals 

■ COBie data 
population and 
extraction 

■ blM Maintenance 
Plans and Technical 
Support 

■ blM file hosting on 
Lend Lease’s Digital 
Exchange System 


</) 

C 

o 

’</) 

c 

<D 
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blM Services 

4qViL,a\l [tjsuV\ 1.1 j 


lui Uj\i ^iJl j\ ^ L_flj^. <j£ (JjUkJJ \_Lg2 lilj 

j« U jjc- j jj—utaJIj (jjlUI j ^l jjV\j Ujjjullj —^<Jlj (jjo jIaxJU g-jUUl ^\jj\ ^j^ :f\^\ Building 

.L_Jjotaj AjIJj ^jU\ (JjUj \ g t c.\_jil\ *L<J£ ^ \x a 4 jqKW ftU jjQjJaJJ L£ # (J j£.^\ CjLoiIaH £•)jj\ (. 

j toajc. <jj£U\ j j U*]\ j ^ ^jjj 4 [] UU\ CjUUj]\ j CjLq jkJ\ j ;CjLqjUq Information 

.LgJ^yU. (jo 4 _Jc« L_flJ*ji\ ^JJS Jj]\ ftU a 1 j j Ujj L_fljjxjii \ ^jj ^jJaJjoj J 2 i\ <[] \-jJ\ AjLq jUq 

# £>j[] Uc. jaajUajJ l_ flj [] jjj AiijU\ CjLq jixUi ~^ j IVIodeling 




Douglas C. Englebart ujUu\ <jj!^jjj£jj^V\ <j*ii$^il jj sj* JjV j^_U UJa tUji^ jul ^jjII ^j^ 

J£Lq_joJ A_[] jj 12j 6^Ja!>Ui\ 4£U_aJ CjLD jJ ^ 6CjUUj]\ j Cj\_L[] \jU\ (j<a Ai_jaJ_jai (J\_£[t]j xJ\ \Ajj ;(JU L l^1962 
Ajjjbtaj (jjj.Vlg a \\ (ajU ibl£j& A_oa)\_oaJ\ ^Jc. l^_aao<J\ Jg Lij Vn Ljljc.j i\l£A J ... (a\lS\ g ja«J 4j±L<J\ AjjLaaijiJl j\jlaJl 
^J<at^V*l\ Lac.\ []l •>. t>iU \ j£a cJljjj Lqoj jJ£\ Jajl jJJj UjLq jixaJ\ 6.A& ^j\ jS [tlfjjj ^aJ J 


(jjaJj 6(JjJaa\ Ul£ai ^JUil (J*-^J \g U o[tfrunVl j t^Vl j uJ-aJIj jLajV\ jjj A_Jc.lij]\ Ai!jl*J\ <Jj^. Ljaj jjsj ClijJ>\\ jt£ 
jXuq (jc-iijii ^LjjaiLai \ s\ [t^ <2uii (j j^. ^ jj]\ jjj!>LJi u l»*>. .. > ^jii s -1 j^uJi ^jii ^ju.\ jjQ ja aj\j (j^,jiti J j. ^ ^jjii jc- 

. JV\ u^UJl 
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£ 4 jju^'j Van Nederveen u^l JU* <> jjSll ul imi ^ cujUl £ j* ^ j$id! 

l>V jlp j Ian McHarg £uU^-* jM j Herbert Simon Cy4 —^ ^>> JL ®u^jUi uj^W^I c> u^' lW^ 

Nicholas NegroponteUUjjjji-j 

j-^ j BIM handbook gUa .Charles Eastman jt*i^l jljUU jl* ^ c> 'j^ c> jj' i>j 
u' "The use of computers instead of drawings in building design" :u'j^ ^1975 ^ 

Building c-UjII e_>U ^l jj ^Uaj jc. l$ji ^l£i ?f >lull ^u ^i ajjjjII e_>1 l^loA^ll jo Vaj ^Vl ^u L^ll JU»*i ^)l ?? 
Jl£—j* jUjVI ajjUj Jl£—^I jj c>j PARAMETERS ejb^JI jc j Description System BDS 

j . jUV' jc- Jj^a^U J£ J*-^. oAjudJ ^iljl j CjUu^H jt^i^ ^ic jjjJjoi ^Uaill I.A& jl c. j ^UuV' 4jj!}\j ^Lqjol^q 

uj^ is^J^ > ( JcIaLUI >xu^U1 a-ixlu j LU) GLIDE ^ju^i-q ^ Charles Eastman lU^ f 1977 ^ 

# 6j-q J jV jj^-Lll (> ^jjII ^uq!>Lq UjIaj j 

> .Van Nederveen G. A. and Tolman F. AJ £ Building Information Modeling 

.fl992 ^ Modelling multiple views on buildings 

tUjUUUI ^ll Ila <U2U._d l_g.jl£_«U j£j ^lj iAjliSll Aji Uj Ajji j£i ^l 4-i ujL^JI S>_^.l j£1 Uqjls Aj jlajll j) j j 

jC (^_Lq jll JjL^Jl j^ajlfljj JjL*.jll Aii£j jx (._Ull£jl! U^> jJJt_ua ^ic *^U^^ 'Uii L—li-la. 66.A& CjjjlaJ UiLjc j 

u_uAaUaiU GRAPHISOFT Uji jjoi ^>1 j^. a£jU u_uli ^i # Iajjc j UUi .\iVilU c.aj1' lU ejUjajUUll J£Ui-Q J^. jjjla 
^uU jj ^lLUi—J j ^1987 ^ ^jjII ^UUjj J*l£ ^ij^j Jjl cjjjj tVirtual Building ^—^ 3 'u^' 

.ArchiCAD 


m nrthiuio Idit Conuerti Modello M) Uiden 



ArchiCAD m cr^ u^' j Radar CH ^U> Graphisoft lUU > 1984 ^U. s jj^»; 1.2 JUi 

Integrated ^LA^Ll' £juLUI ^lk^u ^ljieu^U s jj JjVj Bentley Systems >1^^ ^Jjjj a£jL Uuli > 

Building *Uj1! cjU jUj ^ Uu ^IL—UuLUj—Jj Autodesk ul—>j' ^ u—U lg.jlj .Project Models 
AutoCAD ^jjjI ^Ujj uLjLjjjl cjjl£ .UIU ^vUud lj jUjidl >j Information Modeling 

6jjjLj cUalij jVjl jjLo 133 <ulf 4 ? 2002 ejjijjll ^Ujj <>l jUj Culi > Architecture 


JlSJt ^Uaj j ^aA t ^llaj (jjj 
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vs 


CAD 


BIM 

laEp^ij. JU 

CAD 


jbuV! j^a ^L-jL^_i V tu 

jUVI ji 

jLuV' jjc. 

4-ic.tila ji. A jc. 

A_l£ j JJC. Jjuatic. 

juaatix]! 

*i juC. 1 j lJLjLuIj Jaj! j^. 

(jjj| jSlj JajL>. 

jju^atixSl (Jtla 

ArchiCad J jRevit ^jjsjj 

qcadj 

^cul jj]] Jtla 


ajcLuuj citujjuijJl LoiLujI ^uxj aAac. j 4 Computer Aided Design -J jL^lkl ^ CAD 4 ui£ 

V ^Uaill I j^J U-OXJ ^^jll 0 -al Jjll jli Ji\AL J Ci! jjau lillLaJ V ^JaJjuaJ Jajlak ^suoij ^^Jc. ^Uail! IjlA (UaxJ j 4^^! L_LujLaJl 
j JaSLuaiUl ^_juj jl jL_uJai I j^Jj JajL^ Jja-a I g K t& JJJ3U Laij iLb JJC. j cJLluuJI j (__lLJl£ t^jl j ja_a j_uu*atixJl ^^Jc. cijxill 

6 J_Loalic. Aj>la_JJ ^ jJ-bll (UaC. ^ajj3 ‘iAa. ^Jc. J_u^atixSl (j£ £u U-dLlJJ 4jV 4^Jj]| ^aUai 4,jat,L La Uaj J-Ou^aic. jl^JaV djlc.Ua3 

jLuV' ^ jjuij cJ^ djlc.Uakllj JaSl ooUl jitl ^Jc. (Jj_u_*aaJl ^JJ ClJJ aLa ^utoi]! jj£j I j^Jj .4u, xuj JajJxa. Aj>laiij JjjUj 

Jju^atic. j^.! dj| jnaLJJ ^UUl AJji LdAjxS # 4i]iau LM uu ^ 'i ja j}x jj£I <ajujj jaJj jju^aic. (j£ L_fljjau jjaul <1 j^uuJ! ^gTuj 

TlLa. ^ jfcl—uLall j}-d U JJC. J A_jL— ju^aiUl djtc.UaUl J Cit^! jll J Jaal—uuUl U'N ^ JJJaull ^__i ujj Jaau jl tla tilli CjlLjj m ^ \lA\ 
.(t^J A-jjLa j-aiLu^xa. TaLjalj I gjqjLj jjjaj (jfLu V -Ljlxa. ^jax jl 4<ia_J ^suuij 4-iiiij j) _ltSil 4jiTl tlal j-sl J 

A_ii aC. TLijja jA J^VI jA j^. <^i ^suJjll j 4^jull (jjbJl (JVulll jLuV' <Jj!>Ij j__a^Uxl Alal£ <JJLu ^tiUl CljLajLu la.Cui LjAaJ 
Ajiai ^alulkj joil-J jjui <itij AjUc J .4_jijlaj]| j i_jiljjji]| ^iull j-ai!—u^aaJ 4_u9j 'iHLau-a j^9 4£j' j]| ^ o.Vjqu (Jj 3 ^ i ul' $.!— uS^ 
jj-u <vtij Jiic. ^^uuAuujV' jLuc.Vli 4^iHll A_jiai <^i (JUUl yt> tu£) jLuV! 4 jj!>Ijj J-jitii cijlu jjoij ^Llil Ajbc. jjc. lului <_ <al‘ivi ^jjII 
4__fljjxJ ^UaJ_uoi tiili uAl'A Jt!u£J .(jjLa. cj!iia.l jA jl£]l jjui jjc. 4i!likti ^tjibj 4<j£i j_u^atic. ^ldkj_uil jA ^ i ull ^jj 

j_j_*a^j C* jtsj^al l clA 4_u^ j i ^•v Lju^jI ^jJsuLjuiJj jj Q <L» Aut^j aA AjjIaI! uljLjJail j Aj^tu_j_u C* j}-a ^Jj]' ^atlai ^9 JaiLaJl 

Cjt_Jaxu]| (j-a UjJC.j 4j_Jtua.V! Alia.1_uu j)-a iiljillj L_ll jjV' j£Lal ^ >.oTj 4^jj_aull (ja.b Jail jaJ' (j-a ^ji]| llb 4 _u£] jx.1 

._il£l! <ijj Ujj9 jJ L_J3txaaj ^!J Aiiiaul! ^itjil!J 
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^aU! V (Jj-llil ^Juojl! jx djLajjuoji! jjg j'l djLljuoljuo! jjlaj * \ 3 ^J (Jla 


L_fljjxai A yf\\ jj£Jj -LuVi Ljk UiU! ^Uaj jjx jj£! LL3ji ^Lasa ^aU! ^lka ^ jj—Jj-a U Lu! jli 4<jjlLU! Ljx_ 

ptgajj , jq'ni L-dj!Li! LaLijji!j Ca!,Vn a/J! Lal£ ^ljiLiaa! Ljc. CLaj jja Jjiiii! j3 jX-juj tUii jli <j!Lii! j xtVic. (J£ ^ 


■ J^j 


jiii! ^Uaj jti^c. ^Jc. i^jjjuLoi! 



^aJjJl j Jllil ^cuaLjJ ^^3 ^ALIuiaJI dijil ^uJajJ 11.4 ^Sj 


V 4a! UiU! <-_i jjc. j-a !>LLaa .^aJ! jaj&La !Jj£aj|J !jj^2 tU£J! ^Uaj aaJjc. jJjii! <—Laa£! LdJljxa taaJjc.J la! ja £.^gjui jfU j! Uaj 
(jjL V U£i! jV Jaiiii! *La! CaLuJajlxai! (_k Ljj*...^ jc. tUjAlj t, jqn\! Lic. Uala. j^JalLa ^^ai! (J^LULU! j ^aaji! <iUaL! <> <a ouojIj 

.^LLa <—jjjlU! j! 4_a^juk! Ca!.l3.lAai! ^uaj Jajlaa. j j jUwl-U! ^auaji! JajJaL. jjJ 

tjjtt CotJjAa 

^aU! 4_aLi Ca! ja^a jA 1 a!a*j 1 n^Uj 


^ui' UfcO* Collaboration & Information Access caU jkJ! JlUjj jjUal! aj_ 


ai! LiU ja ( 


t^Luu^aLaJ! j!ja! ^J jj^j jU ^ Jais (jjUxuU! jjoaj^uU! jj^Uj ^ Cal 
ijjojUl (jji ^i jj-ua^uU! gjjj! ui (JaUtj Aaij£j <a',Vi niV' jA j jjoU >U! j_auaj*JU Uj£a jl bLLaa 

; Jlal! U^ji 

(jjoAj^uU! jj-j jjft^J j t^aa.jji! j Calc.! jii! oaa oa3Jj ^JuQ-uuaji! j j JjU! jUjL.! ^2 jjUaJtuU! (JjjAI^uU! jj-j j^JJJ 
!jjuo.V^oq Uq! .<jjujUjU! ^UU! j!ja jUlL.!j c-'jjJa^J! <jUa jlJ! (Jaa 6-ij-iaJ! CaUUa jlJ! ^jj jUlk! ^i ^^Ui-U! 

I_kiaj!j AiUaJi _a! (JiV' HVAC Systems <—Lkii' ^Uaj jUHU jjajli 2 c.Uj^£i!j uiajl£ajU! 


-1 


M*J\ (U j*J jlalail (JjLLaj ^_aJJji! JjLLU!j ^ jJjfLaHjaj jak_uaaJ jjjjLUa!J (jajUaJtjia ja J 

Jjk j/ijj CaliiU! ja2jJj jjLa^J! (Jaisj ^^JlaiUj (j£Uau<a jjAj ja£! ^Jjg *>a CaUajlxjU! ^a-jij Uaa t^jjja-U! 

Design & -iiLai! pLa! j kA\W ^La! ^jj_UlU! ^ a£j!_JlU! ^!_ai^! jaj j^Jja L 2 jjajUu Sjfka 

Saving ^jjkuUi L^Ua'ji! Lajji! ^c. j Jaakkai! pjjui kaaj sj-^U! LiKai! ^J Implementation 

.Time & Cost 


Ua_jai! -2 


^axu-aai! c-La! CaUaau-aa^ai! Jil£ jaj jaaiaJ! j jjUtU! ^Jc. dm-a.L j ^aU! laa-ji jj£a2 _DJ3JiaLLU! LiLLU! CaULa^. 

.S-jjjajjU! Jaa'lLaV! (jaLaa ^i CaULU! jj<a jjj£i! (JU Uaa . n\!j 

.Accurate Modeling caUajkJU ^ULj ^^uUi jai^ lU* 


-3 
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Jc. ^jiU-al' 6 jj1 U$1 j juU Navigation Jj^Ilj o^j*^ ^Ij&^ -4 

(^Jc. jiajJxJ jls ^JUIU j cJ^ _CoJ Lg-a^-3 j-<a j£uajj jls jjtjY! UjjUj djl la lai <al! (_$J£ LqAjc. <ji Cjj^. 

£fi! jJ\ Ajjaj J ^jjL cJ j^ 6 c5-La1I ,\n >in .Ixj jlU& j U^ 4qKva ujjb,l3UJ (aUHl ^ JJoj lu UuJ j ^La_uu^aj]' 
t l KUj> ,\jvJU c-Ajll ci^ dj\ Jo*s!>La]l p!aj! j ^ \\aW jub cJ j>lll ^ h^I ^uJa'jjaV! 
.Rendering Simulation sUU^IIj Visualization ^'j^V' -5 

^jjjuj^ll ^ AildUI cJ!J^I!j CjLc-Liai]!j jJsjUaI! jjj Coordination jj 1 ^ "Hj ciU£jI! Ua.jljj£i j-ulaj -6 

. jx«Vi*\! (^i cJ^-^ ^LflLl! ^nhll! ^ -LaJau UJJ^. l.1 ^.! jl! 

UjLqjjujjI! )aLi'N < a doiflj jA ^±j*uaj] jjlali Design (aU-a-^uajl! )a)a'N < a^ tdUala^all ^!jj! £ua,jJ 4^-7 

s jjj£ d!>U-i3u J! <ja.UJ! jjj As-built 4^' i^Ia^ ^ jjIaJj ^Ul! j Shop drawing 4-iL^iijl! 

jl£I! JUJ! jA l U*U LL^. ^ J£I 
.Updating ^jj^j ^ij^I! ^ Modify J^uL ^Uj^ -8 
cJ^'j-al! ^L^aLk gjjUual! e'ja.! £J-a^I Specification dLL^a!j-aH J BOQ CuLLaiH jjiU! Jj^a-al! -9 

.SjfLal! 


jjjoual! c-L^jj! Jbu <UUju^al! <jLaC. ^3 'j-CC-Lu-al! ~1Q 

; JLa AjjAaJ! jlSsV! (a'd-JjujlJ J * ja^! ja. £-a jLal! ji jJ La-a UojLudl! ^gilLaJ c-UUI <Ujju^aC- Ujxjjj JJJ*-j -11 


Integrated Project Delivery (IPD) .a 
Virtual Design and Construction (VDC) .b 

^1-lajLujU Ua jjuj J-all ^JjaUuall! jU jj jflj c.!jLa3tl! jja %92 j^ UQ^. tAjjLujj^! UjULaatll ^Jta! J JjJ*oaj jJ -12 

.^jLLjV! dULaxII ^i£j V jl£l! ^LUj 



m\ 


auiucitfcs 4 


4 


ARCHITCCTS 


B UIL P*l NCi 
INFORMATION 
MOOELING 


Enqiheik; 


MfP ST5TEM5 





Updating j jU' Modify cjp*^' ^ 


Collaboration & Information ujUjUU! Jjj j jjUill jj. 


aluJa^l jjj Access 



ca ® & tf ^trssr- o ■ 

vu, taH. CAJ B j ' — ■ 



SjfLiAi! <Ul j-a <j-jaLk ^jjjdil 5.1 jj (UiaU jA^! 


Simulation j Yisualization ji.V' UU^ j 

Rendering jU^V'j 
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| Construction DocumenU | 

o c 

\ 0 

| Plans ||Sectionsj|Elevations| 


| Cteslgn £tnd Cod* Analysii | 

0 0 0 

[Gravity] |LcULeral] |FoundaLiQri] 


Traditsonal Workflow 


r * 

Archiisct 
u_^ 





{ - N 

Facillt^tors 

and 

Contraclor& 



| f lans | <Z) 

[Secn&ri*] Q 
[SchedkjTes] <2^ 
[Elevdtijnf:] CT) 



<=> 

o 

o 

o 


BIM Workflow 


Llec.Lr-.cal 

Engireer 


Structural 

Enqineer 

Construction 

Enqmeer 


Fabricators 


jU jll Aiiik-a]l JljjLaJlj djlc-Uaiilj jlaliUI jjj Coordination jjULiHj JaI£j]| U^.j] jj£i JjjWi 


CAD plans 


f v^t T - t-r ! - 


pruH 

iu 



n 


TTUTTJ 



J Shop drawing ^jh ^illl CIjLa jjuojII jA 1 j jjIsjj Design ^JI tdjUaixaudl £-Jjj| ^Ja~n 0aJj Jia. jJ 


/ojjjS ClliiljJbLJ jji As-built 'V^jlil i»]*»A a ^JUuaj] jjlaJJ 


^kJj]l dll jjaa ^juiajJ UjU»jjuoj | "1 .5 (JlU 

pjul\ 4-lAfei Alj ljLujIjJ 

Center for Integrated Facility AjjaIj—^ U*-*U- <lU_£iUI 4_j—uJU^il cjUjuUI j£j* Ul jJ cul—u»l j^ uJUa 

jU* LULulj U^Ua UjjaU 32 Engineering - Stanford University 


AjiUl AjU_Lail Ulil jjsljII jja %40 jUaJ 

%97 AilSjll culjUt^. AiUI Jj^aj 
AiKjil c-jUjU ajjlil uuijil {ja %80 j^ j^ 
(JuoUI pljjl uiijUuxjll j^ ^jjtj uiul£ ^jiil ^jjjUii i_iUU^I <ai£jil j^ %10 j ^jj 

^ jjuuUii uUji ^ jjiii cii3 jii juQ %7 JjU 
%37 Ajjudjj ^jjjUdl oj.lg qqII jUI A_La£ (Jjlflj 

> c>° %74 ch McGraw Hill jja£U 4 _ui_uujjma I j^L juQ LgjjU ^jil UjUIjjj >»Sfl Cjj^lal 

jjj %63 cijiu ^iUjii uu AU£ii ^ji jUjjjui i ^ic. Uj jU UjUj] ^utjj ^jic. ijU^. Ujjiii Ujjji ^ ^jjii 

uiuuii Ujjjai ^ ^ajjii ^ xaHujjq 
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Autodesk Revit Architecture 

Graphisoft ArchiCAD 

Nemetschek Allplan Architecture 

Gehry Technologies - Digital Project Designer 

Nemetschek Vectorworks Architect 

Bentley Architecture 

4MSA IDEA Architectural Design (IntelliCAD) 

CADSoft Envisioneer 

Softtech Spirit 

RhinoBIM (BETA) 

AjjLaJuail qa \ 

Autodesk Revit Structure 

Bentley Structural Modeler 

Bentley RAM, STAAD and ProSteel 

Tekla Structures 

CypeCAD 

Graytec Advance Design 

StructureSoft Metal Wood Framer 

Nemetschek Scia 

4MSA Strad and Steel 

Autodesk Robot Structural Analysis 

AojLuu^I g-aljal! 

Autodesk Revit MEP 

Bentley Hevacomp Mechanical Designer 

4MSA FineHVAC + FineLIFT + FineELEC + FineSANI 
Gehry Technologies - Digital Project MEP Systems 
Routing 

CADMEP (CADduct / CADmech) 

j t fljjSI 14 jSj il S \ 1 jc-aljo]! 

Autodesk Navisworks 

Solibri Model Checker 

Vico Office Suite 

Vela Field BIM 

Bentley ConstrucSim 

Tekla BIM Sight 

Glue (by Horizontal Systems) 

Synchro Professional 

Innovaya 

(jjajbul! j JjWill j Sl£U^I 

Autodesk Ecotect Analysis 

Autodesk Green Building Studio 

Graphisoft EcoDesigner 

IES Solutions Virtual Environment VE-Pro 

Bentley Tas Simulator 

Bentley Hevacomp 

DesignBuilder 

4-a!j1uiV! 

Sustainability 

Cost Estimate Autodesk QTO 

Innovaya 

Vico 

Timberline or equal 
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Energy Analysis Autodesk Green Building Studio 

IES 

Hevacomp 

TAS 

eQuest 

DesignBuilder 

Sketchup + OpenStudio Plugin 

SiUal! JjLu 

Bentley Facilities 

FM:Systems FM:Interact 

Vintocon ArchiFM (For ArchiCAD) 

Onuma System 

EcoDomus 

SLiUI sjii 
Facility Managment 

InfraWorks 36 ^Ljj ; jjj! a^jL c> 

CityEngine 0*L jj esri: ^jL c> 

j-axII bjbVi'l 

FlowPlanne^L jj ProPlanner: ^jL c> 

Facility Plans^Ljj SmartDraw: ^jL c> 





J-a j ^aLual! ^tjjljj £-o ^ 1 ^jjI! L>‘ij LiLal! ^ jjjulaI! AjIaj ^9 ^ jjjulL! LliL^.ji_-a cs-^ (JjU^V' 


Site Model ^LL' ^j^ ^j^ • 

Massing Model es-+^ ls^ ^j^ • 

:lU4j j Architectural, Structural & MEP Models ^V ' ^ jjs^j >^+'j l$jL«-* ^j^ • 

Regulatory submissions ■ 
Coordination and/or clash detection analysis ■ 

Visualization ■ 

Cost estimation ■ 

Schedule & phasing program ^jjLL' lW j* '^j^ • 
Construction & Fabrication Models e / u ^" j *LU' • 

Shop drawings LjUj^j • 

As-built Model £*j^\ > *LU' ^j U£ j • 

Data for Facility Management <3^ >L' *jLV LjLLj • 

AAlkiyA JJC- jl <LoJUd^-G LLLqjuJ (J£juj (_^9 (_£j^.' LIjLq j!*-Q jl ^A JjOJ (_£ I J • 


Non Geometric < 4 ^^ j^'j Geometric 4^-%" j^»Lc, 


Geometric Attributes 

Non-Geometric Attributes 

L>-lId! Size 

^Lkil' llLLj System data 

^3' Volume 

o'aV' laLLj Performance data 

l£L 1' Shape 

llLL^i'jL' Specifications 

^UjjV' Height 

4iKL' Cost 

sLlN' Orientation 
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jj'qV\ 1 Vi^jqj LjUj'n 31 aU j!>Lk jjQj 


AiUoll , 


4 njll SI£1 ^q (Jac- 

l ' j \ \ \ U \ /\ jjjjj 4 ^ t ^ ^jS^^jll 

C- jjJail ^JjQxj'Vi 4 ~s t/i j-Q jq*s*\\! 

jjQ j]| Axj AiLja] 

/» 1 J o\^*> JJ >Q*> 

jjj CllljJajljLj]| j^ 


j jjiii ^jujLq ^Ia^jjoiIj jjjjjii 

(jiljUI SjUV C5^j jjj^ <3^ 


;^aJj]! (jAatil (Jjjj^ <iLjaC.I dlLl] jjjoijq j jlj3 

Define Roles and UjUljj—^i' j j'>Vl ^j*j > £:jj— c> f^' ^lj^i! >' c> 

LiiLiij j _utuoilj jIjlV! &LA jjjLil jc; jj]jj_uuU! j-aLa_JuV! jj-iUj cAj'lU! \$^j >>»jj c__Laj g-jl! Responsibilities 

4 oLj^. ^! jjkaj j (J jju^aU! SLlijjujV! ^1] 3jju^aj]] L-JjujLLq]! cJ£juq]Ij 



;c3a*-]I jjjS ~; 1 ■' Q *' 

c> cUxi! jjji jj^jj >jVl lU! 

; jjQ funi! A_naj ^ 5 1 c.,Ajqj*j >1! ^JjLauU! 

BIM Manager jj-^- 1 
Coordinators o 1 ^' l£> -2 
Modelers j^uui! j' j^L*ji! _3 


:BIM Manager 

SUa. SjjA j^ji^ L^'J^ (> LjL^. j^J UjjsuJj AjLjnij jL^j (jli!J 6 M^odel jaj]' jc- 3jj joi3!jA ^jj]! JJ-Lq 

:c> 3j>*^ <j' Project lifecycle od! 

L^l^ ^A^! 4 . >1, n J \ ^ | ^^jjuai! ^^^^Jju^q ^ j c- ^jjil t^Lr- j j ^jj ^|_ 3 t_]| ^jLljudil ^tuuuaj • 

A_ianj! jjjujV! l_s!laV| c> jj^Ajq]! j^<3\j 6 JJjujj ^jj]! jjjlaj j jQ .^\*\W ALjjuU] AjjIlV! LlllLljli! £uq j^* 3 ' jU! • 

c_jjliauoi! 3£uUL L»L»-v\l 6 A& JQjj AjuLLqj ^ajj]! jjjiaji iuQjiull! L>L»L\' ^uLaj • 

UjjiHi (.^ Ln\ \ a >u> j jjAa» ^jJaj j c_fllj&V! • 

ll^ujU! ^jjQji! 3J^i! j ^ L»-l\I ^Uj!j ^jj]! jjjW; ^ ..'V^\l j\j£i! ^jjjoijq ^uLa jj >i! jjjliji! ^ja£j • 

AjjoiLj^i! Auujjudjuoi! j! a£ jjj (jjjjuduQ ^lc. ^jj]! jjLi*\\ <u<ajiuU! Lj! jjU!j LliLUiajjQi! <-_fljj*j • 

^kjji! jjjaji <oIjjI <_Ja»J cjj! L-LujLlU! ^JJflji! jUatuQ Ljjan • 

^kjji! Lia-jijj^ji c^Loati! jj>*\\! ^k Lj!,W**Uj.)jq\I j AjjqLU! LjljjAaj]! j^.! ^JjJajJ • 

^skjj]! ^alJjjjudlJ ^LLoxii ^Aijj cjjJ! ^jloi! dLjJu c_ 5 jLuajQ cjiajC- j ^uuajj^J! j\j£]| LjUUjq! ^jjLajj • 

cJj^il ^LLjj cr^' BIM Platform 3-^U' cj\ »^>l jUIL.! • 

*Uj]! 4l a-j^ 3!jU Facility Management cj*' j^i' s j'3 • 

l£2j L^j! jjuj l! jjoi! ljIlxjq]!j l!jjq]! ^i! jS <c.L3aj ^! j>! ^ Procurement Section LjUjluLo]! ^uaii Slc^Loijq • 

cjjj^ 

^Ljjjj]! AiuuL.) - l! jjq]! ^J.3j j Ljjjj]! LjIU iaJjQ • 
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j*j]] A_iLq jll , jq W\\ Jjlla. (jjjotaJlj AjuULq 

Cll.la,l ^Jc. \ £ ^ L'j JJjiallll j <__JJjAj]| (jJj]a jC- (Ja*J| jjji C!j!!)IA j-q jj xxiaji] o 4t 4t-s. ^ A-L 1 a j LL'v £. jJaj 

^JLua ^ 4_ia.j]jj£j]| C!j|jjlaj]| 

Coordinators & j j>UL j j jq »* >u j-® J-wdl jjji *1—Jaxl Ail£ UU£ j-a a£L]1j ^ij*j]l Saj> <jilj-a 

Modeler 

(^d! >#> C!jljjlLuLa]l t,Jq nll ti ^.Wil t^_iAxuaj]l) ^jjjola]! ^i ci-aadl ^Loi^l £J*>y j-Q CjLqjLuJI £Ja>j 
^L xLl i jjLaxU) 4 aViA. A\ 4_L_jujJU^il dj\_xx 3L 4_i3l£]! L! jA]| j t4_ijij]| j£LuLa]| Ja. ^Jc. 6J‘ji]l US!>LLa! 

(... ^]j t^l^Jj^ 


:Coordinators Ajfl 

oLa jjj Clashes eiiLuJajLuil jc, <. \ x Kll a \ cA ^ x -oVJ I <, \\'Wa jjj Coordination Jj^djjS!j^ lj. u^IaSI 

(j^Vl ^lxLxua j]| JQjj) ^xJAj_aj]l jxi Dja.j-a]l 4 -v y\W 1 a<K ^ jx>l (d£jujj Lgi juaxua.aua]l jl£uil ^ij (_)£ (_}jj_^a jJj c^LuiL/l 

*>lL/! jc> (Jjjjoua]| 4j| La£ 

^jjjuLJ! ^jj]! CjLqIjlLjjuj!j <_aIa&L/I ajJjxL • 

^ jjjuLa]] Ac-Liil L_LaJ (jiSl JJjujLIa]! ^jjllll jLi*-Q ^JxJa>J -Li-^4 • 

BIM Execution Plan ^ ^ijj UaL jjjks • 

L§i JaSaauaSl Sc.U£i! j LJjHaui! j£jj]L jjjuJ ^jjjuLaSl j! l£Ij]! • 

^ajL J<xjJ 4 9 y I J^ll jj l£\j]|j ^jjjuLdl SLja, 4 juLLq • 

^jjjuLaSl l_£j]j (JjuxajJ (_5^]l &Ajai! (JjJxjlj juajC- • 

jl jjjl xxij]| jjji ^ic. (d^_ xjjj 4 j jv> j>j| jl ^JI LLdl SjLV! j-Q JuaAUSI clLqjLuHj CjLqj1*j]I (_]£ (Jjjaj • 

jjli_xua!jLI jiL jkaj Families (_ 5 -]j j-L!j clU xual jL! clLq ji*_x> (Jjjaj j LLl i j tlAAjijj jja.jLaiL! 

LgJtA (JmLtj]! (J^UUdJj 

jjuajSl (_ 5 -]c- (Jax]I jjJaj HLa.j i^Iaj]| jjjjj]| JjAa. (jj ja.jJo jA Lq jc> j tJuMtSl jj_juJ 4_xual_iil jjjUj]| ^ij • 

6 juiis (j jUJlModel 

jjjiaJ (Ja.1 j^q jJjuj jjjj 4_g_a. jjQ Aj! JJo'Lj £$1 j]| (jjajl (^^Jc- jJJuLal! (J^L (Juaatll jm £jJaJ (jjJ ^Ltll jjxnnll • 

<J£_jj Jj (."i JliUll l]]j Jjj^j jc. Jjj-juuUl j^a 6(_^ j^.1 4_gua. jji <__jjl£uil ^ Lg_uaijModeling Ul.,a>u]' 4jLc 

(.-Jjudl-vll ^Jc. ^JA 

jjjiaJ jc- j tCLljAl j ^la!jj jxi JuMtil 4_a.La_i Lq jJjaLj Aju<a_j]l ^Jc. Juaatil CLljAl jjjiaJ jc. Jjj_uudL! jAj • 

(LL J£Lj Modelers j .j> , ^Ll l jl jxaLujjll clI jji 

^ jjuL]| Ja.L JuutSl £_ijjJ j ^alc- j£uudJ ^AjuajSl 4udj)Lujj 4jl_ixua jc. JjjjudH jA j • 


tAixil (J^aj] <jl> Ux)l BIM Manager J1 (j}4*J ^Ii 2 i^Jj]! ^lAaLLoi! ^Jc. (ji*uQ ^ jjiLa Aic. (j-iajj ji jLa.Vl (jjaa J ^ <.*vWj 
^ij (AAauQ ^ jjuuLu 1 x-ol'N 1 iLixi Jj tLgjlc. jjjuLq jj-a> iLjUd]] 4J>Jl jILujVI <_U1aaL/ 1 j-Q ^JjSl jjJaJ j£j ^ai j] >L. 

.BIM Coordinator JJ clLSj jxuiLlj jlj^Vl jUj 4i jj£j 4iLJI £>aa 


<KyK <: . 6pLj^£ 6^1_udjl t JjLutua ) iaia 4i ^AjSI ~ ‘‘'qH j£l J ^aJjSl jjJaj] ^jj_uuLa]| JjILuujuq (^Jc. (J^aa—xj jJJatJ ^aJJ 

;AjL]jj^ j 6 j1jaI >axj ^Jj Luij (. Model Manager J' J Model Coordinator J' cr^ j 


4i ^_jL]| ^auujiSl (_£jlxxua ^^ic- lAAjAaj ^aJ >i! lUIaaL/ 1 jjflaJ • 
oA,Wx)ll jJjLtm]] Uja ^ jjjuLaSl SAja. U_a.l j-a • 
4j £jL]l ~. jall 4_uij]l j£LuLa]] J jia. ^uLa j • 

^UiVl jjj Clash Detection LLLLa jLL]l l_LL£ j Services Coordination clLa£J! j^ii ^ a£ jlLuil • 

4_sii^Urfa]l 
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: Modelers 


(Level ) J LOD for model ^lj^U' jjjLj cW j* j* j* jl s j£a j* fj^^aU' ^ j$i* jc- jj^jj^-U' ^ 
c_^j ulljil .(Modeling <^UlaU' AjaH) \jvi\l JUs ^ij*j JJ U£jjj' ^ j' 4 j3jj UjUj1*-a J of Development 
(BIM Content Standards & Development l —U_jU' db'A^V' ^Jc. jj—J' 

<Lj^j jl Ajc-Ula (JjojUIq J£jLj Model j*UI 4Uij Cp’ L^ajl jU jjjoi^II j .Procedures) 

.(IFC, DWG, DWF, PDF, ... etc.) Aiju*J! ^bluuyi Jj 


Skills Matrix c_>!jt$-U' aL jL^a :^jjUi* (j\ ^ia cJ^ <U-g-* ^LUll sjj^U'j 



Strategic 

Management 

Production 

Rol :> t3S 

i 

CO 

1 

£ 

o 

0) 

2 

o 

* 5 

L> 

Research 

Process + Workflow 

Standards 

Implementation 

Training 

Execution Plan 

Model Audit 

Model Co-ordination 

Content Creation 

Modelling 

Drawings Production 

Bl1 ' ma« 

Ma t* 1 ' ^ Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

^ 0< JaJJI JjjS N 
| 

N 

N 

N 

N 

Y 

Y 

Y 

Y 

Y 

Y 

N 

jj^UalU' jg 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

Y 

Y 


Skills Matrix clI j^U' ^ijL^ : 1.5 


^nJl ljLq^£^J| jjJ 


A J x jjI ^ j^Ltxa j^ jaaLi. Jj£ Ja jj ^j__UaJjd' ^aC.,j jjj 1_^J Ai 6^ajU' 4_uiaj jiilaJ JUlS jjj CIjLq j£a-U j' «£jU' jx 
(ja jj!£]' j £jj ^i jjV' ulLli il£jjJj Ujjj' cJj^ <^i J'-^l' j& L£ LqL*J' Ujlc.Uail' ^lc. U-q' jlj 4_].*_a. ^j jUl 

.JjAa. ^jjjuLq (j' pljil Lq j!)LL<J' UjLjajljtjl' cJ^ i. >J L_flj]l£jl' 


uj^- 


lJ' jL AiSJ A1 ±iJ ^a 20 1 1 J^Uq AjjUaJjjl' Liij£aJ' < 


^alc. juQ 4.1 jU' jj jaU' j.:j' LuJ] Ua 

%40 cJLqj ^ji]' S-i^jLU' 4£1 aU' ^LU' L»q" <1 jaU' ^jj' LuJ' cjLjj_UuJ' jj u^S ^lc. AijjjJ' j£jjj ^ 2016 

^Lq _uJl£ 6 c.Uj1' ^L AiUaj jU Ujlil£>i j' di^L^_ uj ^Lq J!jl£ j- 0 f^' cs - ^ cs^ m*ij ^LilLo_Jj]' ditaiU' j^ 

^Jj-^aJjoi d>' jjjoi £_UaJJ AjA^ 4_L.jU' oUfc j*Jj .^a jjuijI' <- *°j^*i j' *%50~30 j^ ^ j'JJJ <Jjoijj ^giLUaj c-Ujl u£' L^LoiaJ 

jjj*Jj ClAiAj]' JJ3 jJj <j-Q fijlil uiV' Luj j ^ajU' (JjUaJ (JjU C 'lS 6 ^ajU' 0 -q' JJ j-Q Alaul ^CuqUjJJ ^a' jlV' £-A UjU^.j 

.Igj'L -la-j li-lA U n j'j <lijaij ^jsaQ ^jU' Ajjii3 iA_i^.UjV' 
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LljUaJjJJ ^aJjJl U j£l ^aI ;]_6 

LoJ 4_1 j^q ^il (JjjaL ^jj^uLq ^ j*1^<q Ji .IujjIj jJ Aa^a ^cJ-judll ^Jl ^£l_a. (jlc-l .Ifli ii-LJjJtil AliaLall Ajx. Ul 

^2 jl^ joil 4il^J 4x-j uil ^ilc- <-Lijjjj| jJj 4»iaj| jLaj 4j£i i_j jjj^J] 4 ^lvi JJC- i *' j^ll CIjLqA^,j jsl jma 4il£ ajLI (_Ji^J 

SLia. (j jjjoiuq ^il ^c- jill JIILL/I <—a-I^jjujj 4_ia. C1 iLq»1^. j CIiLq jIxjq jj2 jj! jl£-Q (J^ ^i jLuolLujI S j^-^l £jjjJ j < LoL*il j£UVl 

.C5^^ jLftl jl J jj jl^juj jl-ft'sl fiJjla. 

tCjLQ.lkJl (JjJ_ uloj c-LajjjU Li-U^ ^j^ua. £-* LdLi__uijl ^aJjJl ^Uaj jjjjaj jA 4 j£,UI 4_1i.LqJI dlLia-Jjl jj_ujI j-o_Ja (j* jl£j 

6 jjUa 40 (jc* Lgxlijjl -IjJJ (^LiaJI LS^ <_5^4_1^.j-q£ 4j^jjl< q jjj£jVIj 4_ijLaauUl (JLgC- bli ^JjJl j-aj jjjaJ JJ^Jj 
iuQ.Vq^H ^jUoJl 4il£j tdlLtuQLailj CLU^LaLUl£ 4_i_juauuaaJJl ^jLjjUIj t^xjjji <__flil 300 jc- 1 $*I^Luulq Ai jj (_5^l (^jLiaJIJ 

.4 nWl <._ nKUl ^ jil jjjjia jc« 

^ajjii Lia. ji jj^j ^ai Lijjxii ^jjLLqJi 
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i jjj — 4Jj ±a jjj — Cjjjj-A^j 


4_2U&dll iJl_k jjjxlj j£jjj AjJ ijjLuJj AajjaJj A^LuJj 

AjdJbJj 


^jlajlj ljjj£ dL LjjjSJj 


^JjjJj jLaC' jlixj jLaC' 


djj£ jjAa j 
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SjUtij 


:f)A-iLVt 

jl ^ Q'i\f t <l£__jowa ^il 4il x^ L_1 uij SjIjJj jjjj^l ^ 5 ^-* ^ jaIjj <_£jl j^Jl j"lfa>j^l UjV-^-q jLpjl jl 

j AiUall Ul jLgJjuiI ojljj j Jj2j j jjUuQ jj<a AjjJa j^l fij^ll jjlj-U <-_al jlLail JjQ 4j1c 4-^JfJ l^ J ^iUil (^lSjuiil 

# pljjJaaJI Ajjj^l j JuqIuLoiV! 6j£a ^jji J! ^iUil cJj^ x> Uj*i^ <_jIjxuV 1 jja Ia jjc. j 6\_ia11 
^JjQ xjajl!j ^UU! j^lj* (j-Q 4 -L.Jjq ^3 fjjjjll jjjLxjU! ^c-ljjj 6 jU^uijjU (J jJasi SUa* j3jj 4jjj1 ^A c<1j JajJl 4 jjjV1 

.^lc. <J£juiJ l_j£ j£ilJ ^uLUuUl ^^ic ^jjaB jLjall (^gj-ijil jjVI j-Q gJUlU ciiija tAjUxuallJ jjjuaLiSlJ JjjjjllJ 


f t Jt A-iLVt 4j-aAt 

[< _ A ^Uc LcLudj LfjU »1 jjJajil AjjjVl LuA’i jud£j 
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(JjAsJl ^i ^jJaj-a jA L£ g.1 jx>vs\l A_iijVl A_iaaV ^ i-^ ViV (jjaj Ulj9 cUL& j 


4 jvo/alt Ailjiil 

AaiUaijil AjI jiil 

4-j^LudiiVI -ii!jii! 

4jujl AjI ji]l 


$ 

$ 

W 

4— jjIj^J! c__fljjja]| jj- 

Ljjj^aSlj Ljl jaJlj 

pbVl *l jUaill ^UJI 

oLU!j *Lj$£]l jjj!j9 JUL 

4 jjjU 4_nluLl jUVl jj» ±Jl 

4— 2 J j j 4 ks-» a\ —C-l j__o 

jl£juJI j j-iLjUI 

^JLoaJl j^JaUl jjjui^J 

(J_ 1 *._uill L_Li]l__£j jCai_k 

Llji^ll j 

4 j njll ULil 4_jLa^j jjjxj 
^JjUIj 

Ajc. jj jj_ uiVl ^9 4 _aAI _ uaLl 

SUJl 

4_iLiJaj]| (_ 5 -^ljUl jJ _uia_j 

C LjVlj (Jjj-uaVl 4uu9 jj jxJ 

f LUl j f 1 j^Jl 4jC jj jj^iVi 

4_ta_j-^a 4-JJJ (jl^ 

4iUa]| (U^UjjuiI jj9jJ 

j <Q Lja]| 4_i^.LuI j jjui^ 1 

4 jL/all LjLlijjl j-4 (JUiUl 

jjalj-dVI >juij (JjLj 

4iUaSl 6<vli£ jj jxJ 

(ji uVfiVt pbVl jJ—uian 

>LU! oLa. ajj-J 

4jnjjhll Jj! j-Ul Jali^Jl 

4iUaj]| ^9 4 _aALuiUI 

(jjjiaj/l -i j9j]] (JjL jJxL 

^ 4_pL*aj£V! ajjUl jjjuian 
^La-Ul 

(^jljUI 

4__Uj]| ^ic. Jai-jJa]| (_ <nq-s1 

4ujau]| 

aAKull 4iUa]| ^l^ajLuil 

6-iLnj L_a_aI_uiaJI 

CuljUiLuV! 

jjjjVl 4lUa ^^Ic- 4 ja°il v^ll 


^UCuaiaiI djLaJtit AjIJj 


^ j * U I jjjII jLn Lna- hi ^ Lj-i^ Sustainable Architecture UalLLmUI sjU»il ^U-> ^I- W jii*j 

Phillip Bernstein jyL_Ljjjj l 7 nSja <J.4n _uiajVl Sj^]' j 4Ln]| 4 j> 1' j ajj^JI >LU] Jaja_LUI 

jjjaj^ll " ;Spli£ll Jl ji jsj ^! gJLU! ^U£-JLq jci L-iVL University of Yale ciy > JUjoiIj ^jIax-a j^j 

jUlkV I g * j*<i ^j]| j £<• ji£Jl jjc. CjLi^jjI jIjujV' j ftLiUl j-l& j j jUl J-lklLuL I JaJ) (Jj tAiUall ^l-IajLaL Jaia I l"\ i j\ 
(jc. JjLull (jj-i 6j_aJaLaJl JLa.Vl CljLa.Lla.1 ^^Lj” ^^jII UjIjlL-*lH 4j*n\li /'cjjLa c-^-Uol <jj \ Vnl \ a \ 4_iC- jill 4 ahiVl 

U’lgjLa.LL.1 iCnlj ^i Uj^LII JLa.Vl <j>- 


JjLu ^l U jujI > u VI ^liUI c> ^ j ^tfll JLa.!>U J—Jail sLp. jjijj Sustainable Solutions U>1 -L_uaUI JjLUI 

jjLaJl <U!jlgj_juj'VI i xuallj >1 ja*JI jLa-Ul ^i t^Lanjl jj_juj1j IgjLjjj jjUaj c-LuijVIj -lifjuLill jLa_un jjuu^uJl 

(jjojaJl 6j^3 -^£J Ljuj a^jl J-Q .li-lV (> jjajV I C_j£j£ SjJfl ^lc. L_ uj n (jUl J 4iUa]l ^Ljl (Ju_ui ^i A_i*_iJa]l ^jl jLl 

\ g juiVi jl (j^ Ajt-iJall j£mj J-ia«-AJ A_i*_iJa]l ^jljuJl ^lAa-Jjuil jc. Jj-lJ !>L ibLiLuuQ J jujj-uall ^lc. J jjuull 



( a^LVI jl£j]| ) JaLiVH -LLI 22 JSQ 
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.4in]l J Ulj M j AjjujLjoji jjl£j Li!>Ij <^ic ^i-^LoiVi (^P 

<La!jU_Ui^! <>_fll j&i a! _j-ualiua <LlllLoJ jjj<aci Lj j.Lj Ldlju_ uj^I JjiLaj j)£xnj 

Ajjlll Laljluj^l j)j£] CllliLal! a jcli ALnl! jjj£j j! (^ic tUb jjl£j 4x-!>ljJalj 

.4in]l (Jja. j£jjja]l LHj (^A 

.4in]l j ^ugI^u^I jn ^(Bearable *UjjLI) Anll ^"LV' SjjilL 
. jLajiV!j Ain]! jjj ^(viable j-ajll) Lli£]l • 
. jLajiV!j ^uoI^a]! jn ^(equitable A]l^*il) sljLouall • 


CjLujjuj jj«aj j! jii (j£ ^ic ^uolc i-ijj-jawa i-Si-Ll! Ljlgjuui! cJ^iLS jii <jlc- j jjLjll gL ^ic ^-uujLuuj^ 1 jjjuil AiiUa]| jjjxj j 

'4jLILq| JjJla. ^3j 4jcUaJjujl jLj j£ c jLL-Lll 

]j!uLL jpj AiiUa]| L!>L^jjuj! (JUili (._ flj^n (jj]| j n AiiUa]l ^aj& M _ j ^^uQjujJ Ln lAnl 

jl£uQ^l jjfl AiUall ^al jajjuil cJULi ; JnLJj]l • 

4 )\\ X &£.li£j <iUa]l ^al jajjuil ;dc-U£]l • 

jlixuL! jc 4 oV^ ^ j iijjj (J jL jLjj ;cJj! iUI • 


(JLuQ Lln Ajc!j]I ^uiAxuaUl CjLnij (. ^alc ^UauuajQ j^3 t^ljjJaiUl ojLntiljl LaljjjuuUl djLntil ^iLua jq f.L La j-o j 
4uQiaj_uujuUl iljuUlj AiUal! L]!uI$j_uuj 1 <J-iij jLnc-Vl <^i LkL j AjjU! ^jjan JJjLuujL ^JLlUI ^aJjd juaJ ^n3 cLjLtuUl iu^i%]| 
A x nua]! AjtL jja ^ jjL .A * nU! Ajjj]! ji£i ^aLuuil jjkaj j Ljl^ijuiV! j r' injU A_nLuil jLVl (j-Q J-isj J^.i (j® jj! J^U! J 

. jja. cJ£jun jnujL ^uj L^JaJj] 


UJ^ 1 


o* 


lHjLj3LJ 


I AiUa]! AudjL 4 Li Ujuil Ai j kual <] Audl-ij uuUl (^iLUl j plj Jaail SjLnti]! jjUaJ ^i ^ajjll ^ ucLa. 


i. iL*nj j^/ ji]l j ^LjlL A_IaLauQ Aj3j. 
Spli£ ji£l SjLc- 1 ja-jii! jjUl jj. 


^iLa ija.j jpa Ama£ai! j)C cJjLjj]!j jj£ai]L Liljn! jjJjLajtuU! ijj i£3 


■cr^ 


,LUI 


lUl jjJJjLjnU! i 


uuai CliLj L]La jjuaj 6Aii£u<a jj jjj Laiajij <]jL AjiL 

.AiUall Ll^jxjl 


jjua ^aiLil ^3 A_ijVI -ijljUl iLj g. jj ^il Aj! usaVL ja-u-uail! j jjjjV! A_aUa ^ic L jnL J (_£jl J^i! (jU-iLV! jLjj! (Xua j 

L_jL _uuVl oL cj£ cdLUIj AiUall LL^n_ juj! ^ic Lnlla]! jLjjl ^ULiLj ULil jl£_uuj jjc jljjjl jjC l_jJaji 1 jc jjij J jjLua 

.f I j^^ll Ajjj^! j iu<aljjjujV! Sj£s ^in ^gi! ULil cJjj ~ Lt ^ dixij 


dLiUl Ljl^lul jjjjjjj A_nLj^£]l A^Uall Li^jjjl jj3jJ ^ic L^jjji JjLk j)u<a ^ALn 6A_Lal£L LajiiL c-ljjJaail AjjjV! j 
^ic ialiai!j jLjjVI A_auua jjJjuj^j ^3j ^ina]] ^uuialjisV! J-Aaeil SjLj ^3 ... dLUl jjnaumjj jjjnl! AmajajjujuUl AiUa]! j 

.A_iLnVl (^icj jLaji^l ^Jc LLnj (jjj£x_n Ln j] j£jV! ^UaUl 


j)jQ i‘U j.-o_kuaanll jjxjLo (JJji ^ J^ Ln.a. 6(jjal£jll ^jg L jA Ajjjijjll ^LuUlj plj_Jaail Ajjj^l (jn c,S_Lj>]! (Jjj^! 

A_nn]l La! jj-uujV! jualja. jjj_> ‘^*i j)£_uui! jxj L A_Ljua ^ij ^aJua_xuaUl (jj3 L A_L.jua jna Lua juajsiL c-Lnll ^3 jjj_ua_uuaajUl 

, L ^il^il ^ JJ3jj]lj <vljVl (jJxnaJJ ^jLU] 


ji jj3 .cJ££ ^ualauUlj ^nLUl jjl£_uuj L]j ^i Ln 6c.Lnll AcLuuaj AjjscUl Cj! g >11 Cj! jlnuaVl j)-Q jjjxi! jijj c.lj_uJaail AnnVl 
(^jLUl oL j)ua (J»Jj£lj !L (J£ fc£.Ljaj_uJa]l Aj_uun (jjaia. tCnV^Uaj iAnxjUa ApLal 6(J_uJa3l c-ljA Sjja. Lg_na Jj-qI jjC 

.AuunxuUl j! (Jnxl] (JjJaSl Ll£ua 


^aLLl j jja ^aJuC 


j]l j!>L. jpa tAjxnJa]! jjljUlj jlJ-U! ^ja j)£uaua jji Jil <-^1 ju*< <a!jj_iaL]l ^jLil j)L L]j j£] AjLaVL 
.L^nLil oLU! jJjjJ Sjlcl j !uL<a CjLJajun]! (^3 Anjjjjuia]! jL- jl jU! j)C c-LtjjujVL 
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f.1 jJaaJl AouSn ^ ^Ulaj) 

Clll j-jjj juaj CljLill j jjj_jJal! j^ jl£ 1 g g -nI jj ^jJ! Cl il yqall j ^LqI^LjoiaH ^jUUl ,,oi ^i ^jjII 4^qALuouq A_jjj1 ja! 

(jjlaJJ_ui LjjUll .^aJjll CjUauOjJ ^Ia^J_uAj fil£Uu<J! jjjjaj AjLaC. ^i lg_J) jUj_uiV! (J^J j* ^Ua]! "UJU_ui! (_£-^ (jJoUil 

(jjjU-Ul ^i IgJ 4 U1 uijUl C'\\ /aLi j/al' J CjUj^J! Ajj JaCr Jc UUj Igijj u^aJj ^lUJl ^i elj ujxaJl 4jjjLH 4 j)Vil i*i«s \\ 

(WGBC) L$JJj_UaC L*n*s j-Q AjS u^ajIS (J^lj^a S^C ^Jc Ujjjjj ^J (WGBC) _UaaJl SjU«i] ^u<JUJ! 

4 ^lV^Sfl £>U CuJ diaj djUl^_jjj ^Uc. CjI lqi jJl ^jLuJl JL*J j x (_JaC> (JLU. jx> UlUj IjLuJjjJ I g » uijlj 1QiilaJ U jj£ 1 j 
# c-UVl CjljjoijjQ Juuilj^ ^3 Uia.jJl L^-Lq Iljj jJ! *lU,jUI j A£jIUJ! p-UV! juuaUc- jjj*jj 


(WGBC) C5^ uiuA f *LibVt a ^*4/ljUjA l 

( 2.3 J) . jUaULM C-U 2 I (jjJJJ f^k Ajjj ^.1 (jLlI ^£Jl (_J-Lq Um^ p! jjJaiJ! ^UUl (“lUhu/^llU AjjjJoC C ijJU/i'i ^JJ 

aJl^J Uj__uiaxJl C_J _uij (2.4Jj-la- ) Jg L»< Lojjj ^WGBC) J_J jUl CjUJslLJIj CllUj^J! Ujj_uJaxJ ^jqSj C _Sjj_u*aJ ^_jJajJ 

jUUlaUllj UjUj^JI 

























(WGBC) UljLl dlLftjalftllj Cjlii^Jl AjjjJaaJ L 2.3 



(WGBC) ^5^ Lijj]! cllll jalVljall j dll ng II AjjjJaC- ^Jjoij ;2.4 cJj'^ 


^jajmJ A il)a j <UajG Cl 


(Established) • 

6<jalij^J ^A^jQ ^OaL JJ ^Uc. (JjQXJ ^uafLlij JllA Ifi J jjL^lU LguuJjjulL ^J (^j]l Cjl - \\ \\ j 

.pljjll jjjm <^i (Jlxill UjjI l^J (^jll CjLoijLiUI JjJaal (^JJJJj tLfjbLuuaJ 


(Emerging) ^u • 


^jQ Jj ^al jAj jjLaXJ jjiia JjQ J C - lLIlLa Sjbl JJdloujd (JjjQ AjjS LfjU J A Jj > ll J ^C_A_uJ <^j]l i.** A ^ iaJUl /<" A JJg ]| J 

Jj£juj jjJjudC- j Ajujl JjoJjujIj]| ^aLaj] LgJ jJJj 6 JjUjuIjQ 


(Prospective) ^V' • 


C'LjjJl (jj_uui jU^j] <^i Lq^ (^—jJaUl Ajjj£] 4 _sjjI jj_um) (^jfjj jjj]] (JjVI (J^.1 Jj]l <^i Cj]| jLo ^l Cl\ ng II (^Jb j 

J J^ujj jjjjjc. J i-sujl (j!>Lk AjjjjU]' Cl\jahu\l/Cl\ ngll (J jluua Jj Jijjj jl £ 2 jljj tLbUj ^i jjJaL.Vl 

.(WGBC) ^UjjLax] LfjaLajujaj] (Jujoj Laiaj-a/'UjA jjjLUj AjLU UuaJ) U]Li& 
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^l jiuaJl ^jjjjll C- Uti^ WGBC 4jj*^* J £J-aJJ ^^jll jlALlll f.Luuol jLj ;2.5 (Jj^ 
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WGBC member GBCs 



4JU* J 2016 J#j m* pj 

V«*SL> >«C <U>* .1 «..u>.l Jj-n^l VxU 

„.LL-JI/^L*JI utf, J WG 8 C b,.J.^».., 
«acjM. WG 8 C JJ, : .UeSd 

-IIUJI MU,| X ^ v-l V-Vl 


0f 






-f 




%' i. 




WORLD GREEN BUILDING COUNCIL 
Annual report 2015/2016 


2016- (WGBC) > oL^Vl u'^' Uk)> 0.1 


j :2.5 cJ^Ljl 


__ 

AjtS jLa 

■3 3 

AUiolj 

!*•<,,' , ■'! **< 

__ ^ 

4jt8 jLa 

AUaL 

1 ^ 

!**<,,' , ,'t **< 


Ajl 8 jUa 



4 ^ 

<“<,,' , ,'l **< 


AjtSjUa 

<LUaL 

L 1 i ii l 1 


AjtSjUa 

•3: 

AUaL 

_j* 

<**<,,' , ,'t **< 




D 2 


□ 5 


1 

i 


□ 8 


12 


4 6 8 10 

fLuaC’VI 4-tlj.iil ujLJalali / UjLugJj 


12 


M'j> (WGBG) > »1 cuLJaiJl/ciiljj^Jl 


i : 2.6 L&ill 


f LuJVI 4jti jj- 
(Prospective) 

Uilj 

(Emerging) 

1 *'.i 

(Established) 

f 

Ln-al j 

Ln'jjj 

ULjal l_j jj^. 

1 

Ulc. 

1£jj LLai j£ 

J^' 

2 

1 <•<<< 

^n./UI 

Ou'jJ' 

3 
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SL^ja]| <jjj*JI CjIjLqV' 
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(Established) 


(Emerging) ^jLU 

(Prospective) *L^V' 


AuLuaajll (jja AjjlSll <Ll.ja1I ^ 4u^.ljjj j£_aj Lg_jl JjJLaJ L_flJ£J AjjjJaaJl L^jJ *■, u»*s (WGBC) g-l >>»C.Vl CllLaialailj ClAjjjl 2.6 (JjU^. 


IAjLuiIj) LiuA AjJ jii) f )j*U2-kl| ^JLlaJ) lj! 4^u/CjUjA l flju^al 

Ci JJI * n b) <La> jUj (WGBC) is* Ajj_xJa*Jl 4-±*\ —u^a c-1 J ^UaII CjLJslLq/CjIjjA jljlkl ^j (jjl Jl C-Ln u^aj]| 

6UA ^2 i4_uuj|jj]| <vl J^V ^ lj xJaaJl ^jLAjaH aJjLj A AJaj) Jx J ^ J ^^ L - AaJnl < _4jLu.uaj]l <jLq*] AjijIJLqj fc (Est3.t)lisllCCi 

jjjI_*uq Cn*s ^ja I gjlc> jlj^VI £2j ^j]I CjI jJojjll/Cjl ng II ^jjLlll 4 x>Lii' JjJa. j >/i^ ^lc. Uajxj LjjlLa $.1 j^.] 4-I^.ja]' 

;Aj]Ij]I LjjtLa]' 


I_ia]Ix« j I jl*s j lL^*-]! (JjUaj ■ 
dLl^uoi ^ lc» A_L_aLaJl ^UUl LJx ■ 

(Koppen-Geiger climate classification) : ’-U-U4' J»UJ -oij^ *■ ■ 
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World map of Koppen climate classification for 1901-2010 




Af Am As Aw BWh BWk BSh BSk Csa Csb Csc Cwa Cwb Cwc Cfa Cfb Cfc Dsa Dsb Dsc Dsd Dwa Dwb Dwc Dwd Dfa Dfb Dfc Dfd ET EF 


First letter Second letter 


Third letter 


A: Tropical 
B: Dry 

C: Mild temperate 
D: Snow 
E: Polar 


f: Fully humid T: Tundra 

m: Monsoon F: Frost 

s: Drysummer 
w: Drywinter 
W: Desert 
S: Steppe 


h: Hotarid 
k: Cold arid 
a: Hotsummer 
b: Warm summer 
c: Cool summer 
d: Cold summer 


Data source: Terrestrial Air Temperature/Precipitation: 
1900-2010 Gridded Monthly Time Series (V 3.01) 

Resolution: 0.5 degree latitude/longitude 
Website: http://hanschen.org/koppen 

Ref: Chen, D. and H. W. Chen, 2013: Using the Koppen classification 
to quantify climate variation and change: An example for 1901-2010. 
Environmental Development, 6, 69-79,10.1016/j.envdev.2013.03.007. 
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Estidama 


aJataUl tajjtal UiljtaVI 
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^^jtatal jjc. taua. Ja f.'j «>»•*■" ^jtata' ^aullflJ <-oiaj| jjj tajlta 2.8 


(Office of Federal High-Performance Green Buildings) *taVl taJta <4 j >4*11 g3'j> sta^J ' ^ 

^'j^V *—^'j^ *'j^4 (General Services Administration - GSA) ‘UataJ' cuU^JI i taKta 

Energy Independence and Security Act) c>V!j taJ2>ULuJ jjjlil Uaj ^lj-Jatall >4*11 cubl^ jlta^J 

jl^—^ jp* C> u' (EISA) c> (h) 436j (a) 433 uLtatail ^ * (EISA-of 2007 

t" '* k ja j j3j ."»1 jJaaJl ^JLulU CLtalgJiJl jta l Lluj ^jLoj j 3 ^gLU 0£_ta ^tajl ^jjj ^jj jl ^ic» M £. 1 j-UataJl ^jtatal C_)l 

^aiaill l_g_J JlC-1 un ^jll JtaVl ^JjVl 4 _ia&V 4_u^altaJl 1 g j i\ \ a \ talta_ui^l j)* (>jVl AaJl Cjjtailata 4_}ftaj-oVl J-JljAiill taj^aJl 

^JjJajjl taltal^JJl jltamal ^Jajl ta_a.' jta' £>J& O\aa>>si j ^IjjJaaJl ^jtaJ' «_a'JA' jjtal >C taij£aJl SjcLujjC AtaltaJl 

(Jjtajll jUajj # c-taVI A_JtaJl A_Jta_jujJl CjtaljtaV'j ^altaLuud*ll ^j* j£_jtaa A_JtaJl Clatalg jJl jta >.s-i\ ^aJaj tac-l jjQ 4j/K 

(Jj 3 jjjQ 6 jj£_ 1 a 1I jjjtaj<Jl cJ-o taJj .A_Jlj_liill ^^jtaJl ptal ClitaiiaJjQj (EISA) C> ^Aaj utal jjjtau<Jl jjjQ Jx- jcaj jc- ajtac 

• gr^ ^ tajtalgtaJl j'* 1 ^! ^dai tata jx > (EISA) 

c-taV' talta Jljjjal! ^ui* utall cjljilajjQ A_ijiJ cjtal^ uJI jta u^al ^UaJ (Robustness) ^ta^JI cjta>*ll <jLta ■ 

taptaitaM jsl jjUl A_JjjuuuJI CjtaitalU'j 
(Independence) j JV'tal l jl jUStaU! A_J!jtatal ■ 
(Qualified Auditors or Assessors) taaj jjta> c>> j' >!> ■ 

(Documented Verification Method) ^j* ^taj taLjL jiji ■ 
(Transparency) ^tataUI taJta^j > ^taUI ^taj ^j AtaUta ■ 
(Consensus-Based Standard) >!>!j jjj^l! >j^ *'j^' cj^'j^ > > J> ■ 
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(Maturity) ■ 

(Usability) aSj^ ■ 

(National Recognition) «U^' J flkilb L-iljjcNI ■ 

;»lA) Aute jJaaJt ^tj^t y"'<^ 

i'Viu c :> u^k Uq!,XLujV! cJLauo C5^ ^jjf^J ^UU-ijl ! jUj (^LjV^! »1 j^^ll ^jUaII (Jlj-liil! c_u£ua]l C'\\ )Uo'V Jc. cliaall ,)Vtc.l 
(* 2006 I ^j' Ia!j^. 1 >i]! LLLuoil! 4_uuj!jU! aLg tc-lj ^^11 (>La]! daUlg ui ^Lo V j£Lq LLa j A_il!j^ill Uq j^^ll 

Sj^l clI%1I j* 4^*1! cvi—uu£l ^(General Services Administration - GSA) ^Ldl clU^JI c_l&* JjjL jc 

jLaJJ_ ujV! SUcIj (>Ijlj]| jjjU ^L!J t LjHjAiiH jaljAll ^! >Ua1] c-Ij _ujxkl! ClULg_uj]| jU_kua! <uJaj! (jJfLj (> Sjjj£ 

jjUU! J ^ljiiuuuUl ^JLA xuajll jjjUj J cUjjUxl! LgJaSL^uQ ^3 jUj1juj!>L1 LjII jAiill i‘V ^ Lu^ji ^ 2009 ^L-l ^fLj^V! 

^ jj^Q 40 jU o.: ^^Jl ^LUj L-jLauual Ui! 2011 uj! / j n1 ^' 25 c^-U,j .(>LU! j^ jj£! ^•^c. ^Jc ^UV! J-Jlc ^ )L» .*vJl 
Ullj4}3 519 ^LucJ ^j j ^(Green Globes) ^Uaj ^U-l^ ujU r'j Qa^JI >UUI Sj^U-q c__l^.jaj Ia^Uuc. 1 ^ii -ii (^J!j.iii 

.(USGBC) S^Ull uUVjl! ^ j>^JI gUUU! ^U^U ^Ul! (LEED) 


f A-iLSn < 1iluaj Aateit 

..1£jjJ ^jL^. ^^U S^c. (> fual^jj_ juj! jLuJuj^ LEED (^UjV^! ^Uajl! jA c.!j _ OxLil f_ijjV! < _ sjj _u^jI a ^ U)\f' _ uj' j^ 

^3 4Q)U^ 4_uJlc. 4uUaji L^-Lqj ^r'j OaaJ! 4 _ujV' <> Cii >4 ^U)S/' j^ jjjfU! U ^ jl! ^Uajll jA 4_jU V Ua j£lj 

* 4_ia11jiH ^Jajl! j£juj! ,-Uj (j£ c jjjU L J 1 2 j (JjU! jaa jjj£1! 



^J^V! 4 _±ij]!j AiUal! Clilx-LQuuaJ (> SU-ljl! -\ 

LEED j! Leadership in Energy and Environmental Design 
.(USGBC) »1 jjujxaJ ! 4_ijjbU (^jj-qV! (JjoUuJ! <Jj 3 j^ ^ 2000 ^-Luj 4uujjjuU ^j 


breeam 


>Uajjjl! pUJ! cljtu Lujjuj jU (^jjJ! ^jjq'JI l_jjUj! ^Uaj -2 

Building Research Establishment Environmental 
BREEAM j! Methodology Assessment 

.(BRE) <>!Uajj2! ^UU! clj^ UujjujjU ^ 1990 4_Luj 4uujjjujU ^j 
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ARZ Rating System fgSsU >UUil j J -3 
jj_jJaUll 4_lbjU ^gjLUil j Ul jj3 jxa ^ 201 1 *U_^ ^ 1 iiA_Uilj ^aJ 

.(LGBC) 


lebanon green building coLincil 
r I j irh -i II qjJLjlU [j Lli.l jn I ~i n 


^ a£Ij-UJU ^ 2011 ^j-^i LGBC c> u^jJ jj^ jj d jjjLj ^j ARZ Rating System gUUUil jj <U_Lj 

^ajls jA jjVl ^aUaj <vj j jl jjLM jjlflJj (Jj*_uauil ^3 Sc-li^il juQ j-ji ^ *■ <^ 3 l jjkaj (. S-^Jj iLJjjil Jjj-aii! Uud_udjuQ 

AiUoii tUjl^j_joi! Uj\jj1_u*uqj Uj!p! ja.V!j CjLjiii! j-Q ja^ ^^ic. <_$jlaj ^UajJl a l_^lL!jj__ui! ^j-Lq j >UU! ^jjSjJ <ijV! 

a<i !jJaiJ! >UU! I^jjjj LGBC ^ 
<(jA*iJ <^_jj-q j i*s j.^> j£Ui! !_gjj£J jUjJ <-Utai! <jj!_ajJ! ^^jUU! jjqV! a-q jjiU^J jj' >UU! ^JjV! jJaj ^ja _u^aJ ^aJ 


.AjxjUoJ! AjjU! ^ic. (jjaiUL jjjU jja.j £-q t^UU!j AiUaJ! j><s <Jjoi!_U A_lg£ 


ciii 


^JuJj 


|l Lnj^qjJ! UlL^jj 
l_jA i • 

4uja3 • 




j JS. Ul<Q 




; jjjJaii! AjjjjU jUU jAj £3ju<a 


/http://www.arzrating.com 

http://www.lebanon-gbc.org 



Estidama Rating System ^liUi! ^LUi -4 

.(UPC) (^ljjajU! U ^L.'vMl ^jjajj! (jj3 jjQ ^a 2008 ^Ujoi 4uudJjudU ^aJ 


cLoIiIjluI 

estidama 


£>j!_uU! ^j j .Estidama Rating System jJ ^jj^U Ui!_iL_ui! ^LUi 
^3 SUaJ! jj_jaiaj (ja.1 j/a (UPC) ^j!J jmU! UUaiilii ^gjja jj! ^jjdLui (jj3 jjQ 
.4jc.1 <q*UV' ^jU!j 4-jsL5j 51 cjLLUl ^gic. jj£jiil jjjU jc. ^-Ua jj! 4 nr a 

(jud-juoJ j jji_udjil j Ajijjil j ~i^>*il ^3 i_jl^j_uudVl ^C-Aji jUxuUl lUb ( 


pbVl ^jjVll c'\\ \\Ij\a j cjli_udjj ^Liajj tCjijUiilj ^JLuJlj 

.UQi-iLudVi jjUu j a ^ jjjuLaii jjjUi 

jjQ jjUjUl jLoj jjac- jUaj j£_uudj Aj! jjj^. c M i jq! jj .nl n ^jqUjU udjjji! jja»Ul (PRS) jijii! ej!_^.jAj ^jjUil ^Uaj jjj*-j 

jijiii ujL^jaj ^jjUii ^Uaj ji^c.j ^j ^ij .jiiiij ^juuij UjIjaUi cjLxuLUuUi u ^ jj*_jjj ^llj ^j<q *^jc jj .^>^11 

l_j jjudiiA^Ju^aii fiUUi Sjjj j jLUqVi ^uud j juii juui j.A*uQ j ^ jij^_maii ^lui j jL^ji j^Ji ^ juaLL. j^jjj <■ .^1 jiJ 

.^5-JajJl SjLqV 
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j i jj.l'il 3,,.JLa.c. 


(Jjljill *>jjq*i\l ^alJaj ^jiull ^LoiSV\ ^jJa jl 

^il Vj >^i jj pLiill 4 -L^.^qj Ijj j-aJ 4 -L^.^q jj li!>Uajl <LqI,V\ inuiW ^jjLjjLail ^C-ll] jijUl LjL^.j,Ai ^aUaj ^ 

jjUwqj (jlxjj Lq ^ jj—L lqII (U^L^-UI c-UVI ^jj^U ^UajLUl dA j\L»*i^\lj clA^ j^ jUI jJaj 4Jl ^ij Ail kja^Lj t(Ji» tjlll 4.1^. jja 

# jjtJjVI i ^I.VnAf 1 

6jj x^iILj ^_jJajjj jA Lo£ ) ^al-iLjabUl jjjiajll A_iLi*i Aj-jjjLjjjI Clllc- J)A“\a £J-jjj (j-Q jijLl LjL^.jAj ^JJSj]! 4 ^JVij L_ailjJ 

c-U-JJ-jjjI L_±aJ o j^.1 j Sjiji jjiaj] $4 jjLj^.1 (Jj^.1 j <JjiI j]| ^a-jjjj Clll-la. j dllc ja^jUI jj<a ic. joaji (j£ CllaL jJj 

.AjjUlkVl CllLAlalai! jja*J JjjLa. Jj 4 jj 1 ji^fl CjLlialail £Jaa. c-lijljj! LJaJ jiV 5-2 (Jj^^J tAjal jWl CjLllalai! 

^UjxjUl CjLj^LI jx> AJ jiiaJl Cjliil jjU! ^ic (J_>■^>^*\\ Ji^! ^ic. S21 j. 1 jil Sjiji jjiaU DJj-laU! aj jl_uLoil jx> j i l«^ 

.jssn J* jiaj jl L-iajfl Aa ,j<jsJI Lgijjj ^! ^UUl LqI t jjaJ^.1jji! jU. —>\j iajiaajiU 

;U^.l JJ Cj^U Sjijiil ^Uajj C-Ujil ^ajii 
6 ji jlil ^ajjij O 
c.LUj!>ii o ji jiii ^jjVi o 
Jjxjojii s ji jiii ^jjij o 


; ialijil jj jJC. jj <- qjUrf'ViU 6 jijiil ^aUaj ^ajJaJj 

jj! ^jA^a cjUiialQ j Mandatory Credits 4 jU j^V' • 

Lmj ^^luil <vbl jujaUi Optional Credits ^jUj^VI -UUjil • 



green star 

oiwirarnrnwi'al ralmg s.yitnm lar txiildings 


Green Star Rating System ^ jj^Vl plj^ajUI a^jA\ ^LLj -5 

& 1 j_jJajil 4jijU ^il jijjjVI (jU'N. a\I jx ^ 2003 4j-“> 4 >, n >, i b jj 

.(GBCA) 
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^juuii i_ji jjjtii ajjU! Sc-ii^i cJjLjdii ~jvu' ~Uaj -6 
Comprehensive Assessment System for Built Environment Efficiency 












.(JGBC) eljjLaai! A_njbU ^UUll (Jj 3 (j^ (j<s ^ 2001 ^-Uj ^LudjjudU ^j 



4 -flrf UJ-OJI* llfrfcf I i ri illX iH P 

{iriUriM* |-Mib<yblV| AliHriWH lr^«i 


j t^uoia.U] Aj2lij]|j AjjjUIj AjU. 


Global Sustainability csj^ ^l_x]l U^IjlJ— u.V! ^ fl—Uj -7 

GSAS j! Assessment System 

jjjiajllj c ; *1 -s il 4 j^jAH 4 .alVijall <LJa_uil jJ ^ 2010 I_ui ojJjlaJ ^ 

c^! ^-^j ‘UjUUuj a*uU c> T.C. Chan j* ujbulU (GORD) 

Ujajll (juij <^ij >!_!*]] AjjjJI UjI jjjUII Jjlij] <-oU*i *** Ajj Ajjj pLuUjJ 

-( x_aU_U! c' )\ >1/^1 jUU 

aaJ^VIj 4-iC.Uu^V! dlUa_uil! jl j<~-y I jJC- ^2 .lUU Uj ^Uajl! 1.A& Uj! jj-o-Q ^a! j-oj 

.fiLUl Jj^. (j jUV aJoU j>a i qViVi 


: e l-u^i 8 u—« f--* •' 1 GSAS sjI —6 -^ 2 --I—*—Jl j j j »——-11 

^l Jo'qll ^jjLuuU ^ic. *L ^1 j]] Uaj 2 ^j-ouaj] 2010 ^U-joi jjUUl ^Uj]! j j£ ^_i QSAS ^lj^U ajjUs Uq j^*sll cLlqU 
AiUa]!j £ 2 jU!j jj UaaJ! Jl xualiV! J^jujj ^UuoS! UjUaJ ~ xuijjj tUalULud^jU ^ajjflj Aj]] GSAS 140 f UaJ . jualUi!j ^aUil 


^jjxoa A-iouaLa. (JdUSJ c_fl j_juj ^aUaj]! jja ^ ki.fi j£ . Jj*_uujj]!j SjUVl j AjBUj]! j AjU o-q^V! 4 jajqll j Aj]U.!U! Ajjj]! j j! jU! J pLU! j 
L-J juia. ^ jud2 J£i 4_2 i.jJ ^iaxj ^J (Uu Lc j_jJajua JAaJj jjdJflJ oJAa .-q jjjU-q ~ judijj ~ J£ ^jj_ju!a 1] ^gjjj]! jjjU]! ^2 


. j^! jU! 


: GSAS >$ ^ j ^ 11 W ai! 4 jJalU! jijua 

http://www.qord.qa/qsas-trust 



Green Pyramid u j^U! 

jua j_UaULH f-l jj]| C_Ul 


rJ4 JI f Uis -8 


^gJajudU! 


-aJ ^Ldaj GPRS cr^ I Ul ^ J-JiUl ^JJ 

. jjLaUVl ^Uj]] (Jjj^aUl jjdUuUl Jj2 

.V! c-UUl C Uu-Vi ^g-ilaJ ^Uaj £uJaJ ^ Aiil jUl Ujjl£ ^£1 

.( jjdUuU ! IUa jj^ Jj*iU Ujji 1 j^l GPRS j J^ Vl ^j^iU 


iU ^Uaj ^gic- U_j_sL^_j]l 4 j&\ j-Ul £.UaC-]j 4 jt_a.l j-U <jUu<a 4 ja.I Jj£__Uj ^j 2 <■ 


*■ ^Uaj jUaj AjJuUj jjdUuUl t_iUfL ^J 

^Uaj] U^UU! ^gij AiialU! ^gi AjC'UaJ^.^lj AjcU _u^Ul ClAjJL^j]! uiljj ^gij Ail_UaVU sUjji (^JJJ ^Uaj UJljU jl . c-UUl 

^gjjj <_fljjud L_fljjjuaj]l ^aUaj jU l^iiL-S^il U^ jjiaj] «j jj^auUl jjJaU.^1 C-Uj] 1» Ua JJ.l2uJ Jc ^cLudJ U-Lia. c. Uu^-iJ 

S^jLUl UjUVj]I jj<a ^Cu<al JJ (^i 1 'U a.j l-gu<al^Uj_judl CllJjl (jil CljUjij]!j UjI ia-giUl ^Cu<a^j j Jj xuaUl BEECS _]! (jLlj£ Cf^ 

C-Uj]I <__fljj ujaJ ^aUaj i-jaliV pUj]l i-C-1 j >^i (.* lil j^a A_ijVI >Laj uj^! # ia_uudj^ 1 (JJ uAlj AjJjWl! l£jj-<alj U uil j Ujjjlj 

j-<a (jilj ^gjilajuaj ^J2 ialU ^Uaj jJjlaJ UQi ^2 Uu <__jUjud 1 o.l*i U_jl_ii] A_ijU_j 1 <-jjjl£ jjJa^Vl o-UjiS ^jjUuaj]l ^Uaj jjujaUVI 

Sc-li^il l>> j cJUuV! (^ic ^ uuj j! i g *1 ^ 
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; j > v V I aj^i' ^Uaj] La2ij ' j i 4_njL" ^ic. (J juoaai] CuljjjLaijQ AjLL cilluA 

>> A' £,Lj£ Uioll (jaaui j*" Lg_J ^ jjQjoijQ jJjlujq (Js' jA j ^^uJaU' ^aj^il^ (J jJjoijQ • 

c>lij£ LolIa]' (JjOJ*SJ j] L-Jj)'LlX)" JajuljJjo" (JjJjuIjq]' jA j U' ^&J^i'^ (JjJjuOjQ • 

t jjJa^' c-ljj£ LoUjq]' (JjoJ*sjj] (JjJjoijQ ^ic.' jAj ^jjJaa.V' ^aj^i'^ (JjJjoijQ • 


Ajjujjjj dlVL^-a AjiJjuj ^2 cU'jU (j!>Li jjQ A VL.^A' (JjqI^ c-Ijj ^l£Jjq c.'jaiaai' SjLutl] (jjauajo]' j"^- U' .Asj 


jLq'AJjuIjq]' Ajjojj" £$' JjQ 
dLul" aJLI^Ujuj' AJjujJJ 
Ajjj]' j AiUa]' ^a'-laJjuj' 6C-li£ 

c-Uj]' j' jjqj ^aiaj jLiii' 
AaIxjU' j£L<iV' <^i Ajjj" J^ 
jI£jjV' j auiAxuaj]' AjLqC- 
AjL^U' Cllljlij]' jjjAj SaIc-] 


^aJj" ^Ajjoj ^ic. CllLajA c-UaC-j j (_£ ja.V' AjjULt]' j jqLi* iL/' ^i lAAja .j jAjj 6 JJjQJ ^aUai" 'Lb jjjp'n 


^aJjJ' ^Ajjqj (^ic- jjIa.jA laxJ Ljja. • 
^aJj" j!>Li. jjQ iuQ'AloiV' (jjflaj] CllLa.jA Uj!/Ijj • 

^aJj" (J^jLi. jjQ LuUjU' 6j1a] (jJjJaj] CllLa.jA £j)lJ • 


uilAAl dAA Jj'VS Vn j 4 jjLa-U'j uilAAVl jjjaj (^^ic. j^JJ 1 £ * jl VI <ilj-uiaiJl A_iuVl ^aJjjj ^Jaj ^AatJ j c_i^La.' jx ^aC. j]L j 

: ^Uu* 

dAIc-I j LSVl^V' -liLjJ (JVLi. j^ CllLaiaaUl j^ (JUaUlJ (jLt2 (J£juU jl jjQj dLlqj AiUa jji AjljUl ( xj^ j n ^a'-laLLuj' -\ 

jjjjj" j ^'a^JjujVI 

AjljuUl (J£ jAxua-Q (jl]l <st_iUa]l ^ic. Aia2' a \\ -2 

aUUIoiU! (jLa.VlS Aja. x-a <jjj jia. -3 

^ic. jj£jj]l (_gij Ai' uiaVL 4 Ajl jUl j AjjU! j c-LVl jjj L_j jl jUl jjjJa jc. J i l" C 6£.li£ Cilli AjIj' ^aJua u*aJ -4 

c-LujjVU i_ijV! ^ ^ic. Jaa2 (JjuSj (^-UuUl SLa. SjjU 4 J^" AUC"1 
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j Ujiljua 4 AaC- J^ ^jjj ^jll j jl ^ H ja ^ jijj (. fll-l&V! fi'AA Cllaj j 

J ^ ^ juuaa. ^a LguuaJaij jfL<jj ((Jjxjujjll j JjJjujjII j ^auu^aj]! Cjbj-ua I jx 

; JU11£ 4jjuiLJ 


jj' 


(Sustainable Site) f'-LmuUI -1 

(Energy Efficiency) ^LUi ^l jL^jJ ^ ajU£1I -2 

(Water Efficiency) *LJ t£>t$i-»! ^ ^jLill -3 

Materials and Waste cj L-L-LjJ^j-H j j!j_^JI SjbJ -4 

(Management) 


(Indoor Air Quality) LJJI 4iiU! *±j*> -5 


jjjJaiJl 4uijbU AojuoLjoVI jjLa-Jl 2.10 


(atjiujJt j^t;JjVt 

• JlJUI (2-qI jjJI (^ic. j-Jl jLji.1 cs^ jj^ Jl ILa Ajgjxj 


tpl^Crfc <jl_Jat C-U ujj_uil t^J»" ja j\ 1nij I CliLJialjQ j£!jua ^L)* jQ j 3jJJ n*s <1 jALq <JaLi ^JJall £$juQ jb"t4! -\ 

^ic. jj£jJl j 4juaLai! Cjjbualj-Jl C-LLoij (JLqjlJjujI (jjQ (JjLJI £ua jLudj!>U 4_ajjua SUa- jjjL_1 uJL j ... ^U] i-^lj 64jJaLj 

j\ la. *■-al! ^uuuUl 4jJaLjj 4 jjI j^il CjL^. 1 j-Ul j LqLlII CjjLua! jjdl JjLujj JLqjlJjujI 

J 1L/1 AiUall bljl^jjuil .iLuijj ^ 4 nnll C’ttaUVtll ^a-laj j 4 Lij^oal! 4 jjj1I ja (jju^aill S-ililujVI j^Ajl ^ ju\l j-q jLikl -2 
j 4 jxjjL]| SjLVI Jj3 jj! LjLuuq ^2 (jjdjQuuil 4^ja. (jua a-ldij uuq SjuuiLH JJC. j Sj_uiLH 4 ^la jVI jja-_ujj (JjL, jjQ Ull-il! 
^l-lkjjuil j 4j£jjl£jj<Ul 4 jj$UI (jjQ 4j*jjia]l 4 jj^j 1I I g L oU Vnu jll 4jjmll (JjL. ^Ljll aLaj! j 4£ja. j l_j jilauUl (JjUalll 

j ^ yUl J AjjjjI! 6 j^-^.1 

^4-inll ^ic. S^j-lail 4jj! JjQJlII CjLljuijjI! Jjjlj j-Q (Jjlajll 6JJ>$UI j ^jLuUl ^l-lijjul! S-iLc.] -3 

.^.iLnUl (jji pljjJaa-ll ^UajuiV! ^l-lajjuil j ^^jLaII j ^.^.1j^H (_£jJjuuq (^ic. CjLaLudjUl jjLj -.4 

.4jjIjj1! jI 4jjjj 1! 1 g'Lj ^c. ^UaaLa-uU!j 1 g'nl a-\\ Llli j 4 jjjV! £$!jUI j 4_i*JjlaH CjLjaauU! (jj3 ^Lj ^Luj] ^a-lc. -5 

jpj 4 jjj£ jj^j L "\j Lgi la-Uaajllj #<< ^U] t jLaill j juaLll j jjJj<Ul (Jja ^C-Loai! (jLll (jjLuij ^al-laj ml £ja-_uJ -0 
a 4jjjll 4ajJj-uall CjLL jjUI ^l-lajjui! ^Ja,uJ j oi,jajuU! CjjL-ua! juU! j jia j-o j 4_laja-j<U! ^jLuU! 

Lg_ajm Lgi ^^Jj_uJall ^L-jjUl jjL C'tj^sj 4ja.jLa ajL] S-LaC-l ^»!-laj_uui! (JjLa. qa Llli j (Jjlll JjLa. ^^Jj_uJall Clljllll (JUij -7 
a jLl Liuij" ^-Ul CjH j a rsll ^ic. LLm jjjj j jlSuuU! ^cC-jj Luo 4JaJa-j<Ul ^jLuUl ftLajL jl c-LqjuU! L-IJjq (JjuU j jjajV! j^L 

" b j' ^—^Lj 4jLli jljll cjL -^Ijj ^l-ikj—ml (JjjL Heat island Effect ^jj' j^U' j j?U' j^L j* JL^U! -8 

<g _iLnUl Jja. aj3jjuUl CjLc-I jill 4c-jj jj<Ul 4iuuajV! j jjJaail ^iajuiV! ^l-lajjuil ^i] 4abjaVL tijB juUl jjlall 

^LaII 4jj£ 'LL j jc- (XaLll Cj jljl! j)J (JlL Lu oLuU jjajV! (juaLuuajjl jj-1 JjaJ CjLaJa_uuu<Ul ^l-laJ_uuil jj JjVq"H -9 

a jliauaV! JjL^ <vLj! 4ijuajV! (^ic. 4jjbil 

j Carpool ^ijL ^J] j*UI j Lc j£ja J] <-jLbill Sa^.1 j SjLjuj ^jjLj Aiiljj (Jc. jjiLj-d!j (JjjLUI jt->./j" _t0 

.CjLajlall ^ CjIjLouU! ^l-lLLuil *jjj£ jc- ^abl! Cj jljll J JJjuU! 4ud^.j (jj cJUijll tUli 
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jja_a 4 _iaA| m 2,.l 1 ^-»-“J 


4iOa]j Jfclguu,l ^ Sfrliai ;^l jjauJ' 


Jj^il *L£ja. Cy* \' Q *' xjjJ j ^Uai_uuuo]| jli 4_iat_nia 6jUI ji jj3 4iiUa]| jx j£uQuQ jAi (Jsl Ul^. 


j juli <■ uaj 


C5^ , 


=d U' 


j 1 K mII 4 Q)U , H AiUall UHJu-ujI j UauuUl I ^ jj ^ ^ J~> JJ jLLi. jx ^_nUl (J ja. 

^ic. U a '\ c >V' <». j>J Sc.li£]l tUlj (jjial] j 6pl jjJa^Jl ^^iUUl ^JAxuaJ (UaI j*il j<Q 6-lUj A^Uall UjLgjjui I ^i Sc.lil]l 

• AjIUII (JjqI j*il 


UjUj££]| AiUall 4 _ia£ (Jj^, 4_auLalj Sjjuua I <iU*l jil ^ <Qg x>\l Juil j*il jji 6.A& j ^(Energy Nlodeling) *LiUa]| 4_a.Aoj -1 

j i_j3Aj j c *<nj£l j AjjUj^SH £ j^_a.VI j SjU^i (j-Q £AAa1a]| AjjUj^SII jLa^.Ln Jj ks^b") j ^ nU' jUU Lfr£j\gj U JaUuUI 


(jl jUljj us ^lqjuU UjjjlJ AiUall 4ua. Aoj jui ^uuiULM <■_flA^il jA Ua j ^_nUl \') Jj 3 (^df a a ^Llq]' jjauUi S j^_a.l j dlLauJax 

^aAj^_ uj! jji 4 j,V q^I' oAA ^aAii ^j]| ^CuqIjUI jji AjAstil tUUA j a UjU J^£]| (JUU^I *Uij (^ic. W_ui-^Jtil 4 U \U j jU|^)j 

.(Autodesk Revit, eQuest, Design Builder, IES....) 
AjxjJa]' 6jUVl (j^ Sj-UjLlq jjc. iijjUj sUql inL/l JjLk (jo ul]i j Passive Design U1 ^MI Ialq ^lAaiUuil -2 

jLoic-Vl J\ AiUiayU <AjjUj$£]1 SjUVI j^Q UUa]| UjL^jjUll (Jj]a) Jl (J-ijJ UlQ 4_Luil jI-Aq ^ix (JJLQJuil jLuUQ (JjQ jjjjjjjULQ 

dLaiVI (^jjUI 4_ia .jjj U] ^uuuLj Ulq ^jjUI aaUlq ^i ajUUI LgJkUil j ^Uj]l ix. jjui AijxuQ jjU j^ AjxjJa]! Ajj^j]I ^ic. 
jjijj 4_i juiALb ^CuqI jj cUUa j a AjjUj^£]| AiUa]| U]jLgj_uuil j 4 ^q vil j c. jjj£j]| S j^_U jc- c-UxLuujVI (jU jl l_LiLLj]I j JIqVI 

. (Wind Analysis) £;Uj]| Jjkjj (Daylightsimulation) U»j.4d l sjUVI £l£Ux 
a£jjU JIqVI 5 jjjUI AiAaU (CFD, Computer Fluid Dynamic) ^U ' (UljUI uU£Uua Ajjij ^I aLj _3 

SjjA^Ul AjjUj$£]I AiUail ujjl^j_Uil Jj]ij j Ajiju]l jl c ivftrtl (jjLaUi] ^JUq]! £jjjj]l LLa_jJ JUU J L_fljiil Jl.U C-IJ^il 

a AlJjj]| J AjiAil j <—fljj^j]! £ j^_a.l Jc. 


(juUi dilujjjj]i]| ciUq]]| ^IaLIuiI j UaUII ^jjUuaUI j-Q Vaj (EED) iU]I ciLlq] (Jlq UiLxil uLifUI dli jjUVI ^IaULuiI -4 
cil jaUI ^i (Occupancy Sensor) i*j Lp il jaVI jU_ J lUuV 1 ciUoa^ ^!ui__J jl U£ a T8 <j*US c> J4? T4 / T5 

uUaj ^IaULuiI (_gij UUaVU a jl£uil (^i (juaUuu 1 ja.j jUuui jjui I ^j (jLa. ^i SjUVU I JuqI (^iaxj ^ji]' J ^_fl jiil j ^IjAV' j 

Light ) sjUV' ^UUUI ^jLi jjJl—uiUI U_jjUj^£]| sjUVI c 5 jj —^ { ^<\W (Sensor Daylight) 4 *ijluVI 

<__aiuil jl iiljj]l j-Q jl£uo]l (JuU iua.LLil A_ix_iUa]l SjUVI (j jUuq (> a un-s jljjVl jj SaU JjAxjj (Automation System 

a ^jj]| jIaq fjc. jjijj ^j]lj (Sky light) 

COP, ) (_giLc. c-UI (J-qUuq L^.ja] j ji£ j^U jUjUI JHl. jui AjiAiilj (- ijj£j]| j j^U ^ic. £jja$ U' iiliail j^Q Jjiij]| -5 
jj11q]| ^lj^il Ajjij J1 q AiUa]| jjijj iijjxUI uUjij]| (jQ (jl ^auLuj ^-£11 ji (Coefficient of Performance 
Up£j jl (VariableRefrigerant Flow, VRF) j>u]| cibjUI jiu UU ji (Variable Air Volume, VAV) 
c_j^ UjaUI jljji U- juqj ^UsUI Jxju jilj (VFD, Variable Frequency Drive) j>u]| iijj]| ji UjaUI 

(^ic- UUai] <-_fli_juiVl J jl jAail J jl jC. j iiil jj]] (JjsUI jUHVI (^ic. j^jj]' _>-J! l-AA (> '_iJajl Ul j-Q a iaia i_a.Uil 

A^jlill (jl J dilj diljlA J li.j_uul j j j (3^141 Jl ^^)LiJI jj ^.Ij^JI ^J^)_Ui ^jj j c_fl^)4l (Ji.lj ojl^)^. 
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(Jj!jJtl ^jLudll J 1 


LjLlll jua j jc. J x^al xualLal jua jlL j jjaua_juall Ajt-uujl jjd^xjl C_fli-uudLM 


j jl 

# LjJa jll 


Liaj j ksi\a (JjjQ ClllLaualH CjL (^Ul... (jjjjilj 6<lLualL ijjJ jJJ^) Ajll*il Spli^ll (ji AjjLj^ll fi j^-^jM ^»!.lij_uuj! -() 

.LjjLj^II LaLLll jjSjj ^i 6 j^Vl &U L>li£ ^.lU j-a jj ^-jII j (Energy Star) ^iUall 

jjl iqija jj<a Ia jjL j juajVl <> sj^. (j-Q Lj! jaJI LaLLl! jl Aj jouA uoll LaUallj ^Ujll LaLL jiLQ SL.iaUU! LaLLll (JLqjlj ui! ~y 

^ ^ 4 i /\\ i ^A^-l <JJjJj£l! jCou^ajll J jkjl WsljII AiLlall 

(Energy Monitoring and Building Management System BMS) JL^-VU ^jII j $jbVl s j^l ^I^LLul _8 

J^_uill juQ JaLoua ^(U j£j^ jl IjLuq) Aj£il! Lal jLl Ua.jljj£j jjflaJ jLaJ j .ULl^J_ uj^I Lal j-qj LaUall -l>Alj ^i!>Li] 

ljg*gU Jj^*j 1 tUli j LaLkU jl_g_a. (jl tUlL^jjudl (j^<a Laj*u<a j t^LaJil! LajL (j>a Lj-i> j! <j£jjLqjjI LLjIaj S j^_^VU ^Lajill 

^aia AjalaJl ^ ^ \t~- jj^^aj^jl 

j 6j^Vl &L* s^li£ s^Ujl tUli j <—sjj£j]| sj^V (Eco Friendly Refrigerant) ^jjjII aI o ^l l clUjjLI ^l. vvi -9 

# jjjjVl AlJa ^Jc. Jjjbll ^.lc. j!LL j-Q (jjl jaJl (jjjUaiVl SJjj jjL JjL-ll 



OliaH jjam jjall jjia .2.12 


oUJI ^ S f Uflt jja-J) 


jLuUilj SjjJaaJl (JjjLujIj ioUrUl n^iC. fiUUl jl Uuajuuaa. i^ULUl Jj-j j-a JJJ^II <3j jUl J^LuLall jx fiUUl juaaj LlfLuLa jn»'i 
(Jja.Vl ^JjLuLUI jx LbjJC.j A£.LLuallj ^ljjll jfL<u c^Jajllj jjlajll 4 kc. ^a AojuiLuji ajj^j ^^Jbj tdilc. jj jUl j j_A^_ll 
^a! jx oUUl Lxj tillil idiUjllj jljjaJlj jLoiV! aUa. jlj-LLudl AjtlUll l^jj-dbi jc. Ijc. idUUl Jja.jj V) jaLj j&Jjj ji 

# Ulla Uji&l j <Jt_iUall dlUj£-a 


(jj ^ Grey Water ajlLqjII £>UU1 jlULLuU ^j$j U£ IgoabVuul SlIc.1 j jUa^Vl 6 Uq jU^aa^ pljjJaaJI SjUmUI ^j$jj 

# <JjuiLLq Aijjlaj 1 g lUxi Jxj jUuujVI 

; £>LlU 1 Ul^^Ludl Ljjuijj ^i AxUIaII CLUaUil jjjuil ^aAl 


CLU (jiaja.I jUl jL j dUxlL o ji jUl A la. -<all CLl jj^aLill j JjLLul jLLk juj ^Uuxll ^a A ;U bll oUUl Ul^l^Jjuil jud jjlijll 

Low-Flow ) (Jiuill j^iLU jjjUI ^Waterless Urinals ^UaUI JjU^ll <Dual Flush Toilets £jd' (jiuU! 

# l^c.ljji (y-a^. (Jc. £>UaU ojijUI UjUa2LaJI ^l-iaLLudl J) laLjaVU ‘(Shower Head 

.(Energy Star label) ^iUall a a -\\ j^U slIc. j-aaii ^^lll j ^LlUI SjijUI clU!>UJI j UjVLuJU! ^bVunl -2 
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(J uAjlaII j ^Uaj ujVI (j-aija.! (Ah® 4-»jU11 oLiaII IgjU l^ij^*j (j^-oj (jJ! j ;(Grey ^Vctter) 4_pU jl! cAj^]! ^l-iLj uj! -3 

jjjjjll j jjll cJjj TilijlTJ! (j>»r J ajjuiLi^o IguaUVnu! j£uaj j .CjU.j\jl! j Cjlij£jaH jc. <ajUll oLiU! j oUaI! <«_jjU ^jjUjj 

.^jjjaJ! o-Ula! o j^-^! j j>>j^!jU! AjjjlJ ^ j 4jC.LLual! jja! jC-V' j 

. jjll ^_i Ua.*2 1 ^-IUjljjujV <jUja CjU! ji. ^i Lgjj jLj j c VLtiV! j^ 1 g» ^ jjjjla jc. jUojqV! fiU-Q ^Vu«! -4 

oLixiH <ja£ AjuLUI 4_a,jl_L j J ia. j-al' o j^_a,^! ijljl^Jjoi! Aji! jU ^ '\\*W (ja.U oLlq CjLI-Ic. l_jj£jj (jjjla jc. <lUtil! ojLLM -5 

.oUU! uljl^jjoi! jjjoi jj JUlUj (jj'jaJ! (jj a£1^jjuiU! 


cjU. jl ! j t(drip irrigation) LijVnlU jjl! 4_jij JL "LjILlI! oc.U^ll cjU jjll ^udajV ajjAsJ! cjUiijH ^'-liiLuj! -6 

<■ i j! a1j__uaU! l^lauQjj (. i <jjxjq Cjlij! ^i jix-UUlU j jl! ^Uajl ! J^! ^Jaatjl L^IUuQJJ j£jj ^jil! Aj£jjLqjJ^! (Uajl! 

Ajjij ^'l^jjuj! j 6 oLlU! jjQ jjj£ 1 ! ^l ^LUj V gUl! CjUUjH jLiia.! Ljaj! ^uU! jja .CjUUjIU a laja.U! VjjaJ! j!ja.Vl l_ajjU 
. 1^1 cjULnll (j^aU^aiLa! jji Ia jajj .laJ! j oUUl (JjLaV' Jalija.!AJ cjUUjH <Jja. (mulching) ^jUiUl! 



ftUUl jja_o jlUaj jjAa .2.13 


JliiaudlJ Itj^t Sjllt ; fJ jt 


ulli jjvi ^i l^jUajj' jUjj ! ^a! jj j iCjUliuU!j l!jU! jjj«ji j JUjljjoi ! SjIc.! j Ljjjj jjI! !ajj ^Jc. LAUj pljjJa.Ll! AjjjV' 

*(_lilauU! 


^LlU! ^2 lj! jj! j ii! jj j (JfL& j^ LguaL 


jjlc.! jj j <Uj.UH Ajjj^! j -in_uaul! jc. <ajUl! CjUUuU! JUij -1 

.Building Reuse 


.l_g_La juaUjl! 4il£j jj 2jj j ^ 1! ^7“ V' 1 ^ a. juaUalil U jJjJj ollc- l j 4 lijt jjjl! LjUiUU! jj Jjlijl! -J 

LjUiiuU! jji AjUc. jl£_uudl! ^Jc. (J^-uuj 1 <allauQ j!jl! cj!i cjUUj ^uaa. UiUjLa. ^LTI uU Un-ua Aijjlaj CjUUjl! jji -3 

.Ajjjjj£l^! oj^_a.V' j VjjjJaaLl! l!jU! J! ViUja^U jLUuo j cUjixdjU j ^Uj j jjjj£ j j!jj! jj 

(Jjlflj (_ij^j JjJa. ^ ^2! jxa. (jUaj jj_ua Ac-LU j Ajtj-j-aj j A_a.jaJ_uU AjIj! Lj! jj jj Clixj ICj! jL' j o j^_a.l ^l-lLLujl -4 

j (Jijl! jj2j JJ3jj j-Q Ulii lc. Ljjjjj Uj j 1 g ar jj <iaaJ ^Jj ig_a.! jaJ _uj! <JaaJ -iLo jjl jU! oUb 1 g * Ufll (jill A_J£l! ViU^ouall 

. jauuJ! L i JKt jjajiaj 

awII V (^jJ! ^!jU! ^a'-iajjuj! jc jlSjV! jU jUjj^l j a » jJT! ^i Vc .jjuj awTi (jill j! ^ju^TJ! j-iUU -i!jU! ^l-iLjjujl -5 

Ajnll Uj jjua j! ojJj-j jUua ^cjiall jj£ (J! j«ajJ UkuaJjQ (Juaaj (jill Ujjjjjl!j! Jjijjll j! 4jjjj.Lll (jjLa.jjjU! (JUjlIuj ! - ^ 

'djUla-jiJ! jjQ iU jj Uuj jj£! ij!jua jj cjUjlL j.LLLul jjj jjj 
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j-<2l juj! 

jJjji! ihLt-a 


i joia. CjUlijll jj3 

C1jL_jjI _a_il jljJi 

dihLui! a_jc. jjj 


^l ja]| _ujI 

AjI^JI 


AjjjVI Cjliliua jj3 
1 g 11 j»‘i_ ujV A jj.Vql' 

li^v 


^l J-Jl i}\ _AJtJ_ ujI 

L " \\ Q i ^->\ /s I ^ jlc- ^ gjl l 

4x’\ l^iL ^jJ 


Cjlali_a jUixJ_uol 

4 il' <jjVl 

S.lilai! AjjV' 


6_HaJx» ^l jj jj 





c"lU\-^x>\lj j| jUl oj'jI jja_a jjjLa'i jjla .2.13 


AalkljJi 4-m]i $J• ^jmUkJi jj 4 ^ aII 

SUjj ^2 c-lj^i! jlL>*i ^Jill CjI jliilj 4 jj\_lqjUI _i j^IV (jjajxjll jpi 4-aili]| 4j_juj\_uuiai !j 4j_uoijj]| jjalj^Vi C-LqALuuj 

j-Q Jjllall Jih plj^i! jj_uataj 4 _lqA' ^ic iJi-uaull ^ij ^ljjiJl Ulq 4 jn^all AjjjII (Ji.h plj^i! oJj^. 4 _lqA\j ^c.jJI 
; 4_Jil_j]| AjjJI Sjj^. jjjutaj ^ 4»jjJ<JI CjLiajj' jJjuj' ^aI a 4j^.jLai! j 4jlkl_Jl CjjUI jjLua-a JjlLj A^ajll 


j L-iajfl jj^Ul jLa> ^2 j 64 _u£juJI j^LaV!j JuqIxJI j^LaLM (^2 jJ^Ul ^.lc -\ 

$. Ij^Jl 4_iiiJ 


CjLaujjAJ j ja jj^J 4 jj*uq jl£uil | 


.^jj! jUl j jixll jjI£j j jL*Jl J 4jj]aj]! 4-1 JjujJ jj^ 4l jIj'nW 4jjujLl<JI JjljC- ^l-lajjuj! -2 
t 4jjjJ JijAu^a c. jLvi\l Cjj|j^L (J jjUl ji jjuoJl c. iilajjl (jjj_i 0 jLjj £jJaJ -3 
a (J^.jVI CjLauuUJ ^IjLjjujL ^LuijV' C— IJJUJj j 4_iLj.lL! 4 k\ Li\l ^ic. JaliUl -4- 

Mj^j^lj (VOC, Volatile Organic Compound) s. jU-Ul AjjJac ^l jj ^ ^jj^j yU! cjUjiL! ^l^kLul ^ _5 

# c_QjJVnl' j'jJ j CjLVIj jLauuil J ^LuuaLM (_^2 

.AjILLI Sjl jail 4uJajxua jj£j LqAIc. SjjUaJj 4jjjJac. _il jj ^ic (Jj*W\ ^ji! L V‘LiL/1 j CllLjJajV' CjLLb^ ^l-laJjuj! ^jj 
gU! cjLajjH ^l-ikj >»l £_ia Jl 4il_JaVL (Fomaldehyde) -ji-fcj-iLajji]! <hL cJ-^l UjLVI ^hvi U £- 1 * -7 

a 4jjUajjuo (jualjjj ^il (J^jLujV' J ^Lj jll S^Lq ^ic- (JjlLJ 

a c-lj^il 4jjjj] 4juollU! CjLa.ujjjUI J ^ jjuolj 4jfhjl£_La jl 4jxjjia 4 jj^j j-L<i\j -g 

1 ^ xlAaJjua I ^.lc Ajc- ji £2 jjU! \_gij jiL jc ^ J£jjj cLjjjui jLlL ^! j^i! (_£ jLa_<a £_L<La. (j jlc-lj c_fl_u£j]| S j^_^.l 4 jL^. -9 

4_]j j h 6 jjL 

j ^ g L\l ^j| jj j j V.V\tt 4 . kua^-U! j£LaLM j-Q j jjjWl CjLuUa 6 j^_^.l jpa 4 jx jlUl ^.j' jjUI 4j ujLjq 4jj^j jj 2 jJ -10 

^CjLqLaU! 

j V Vi\' j l onCi\l 4_jUaji CjLLuj jjqjjj (Jj\_V jua 4 jc- j]| LJjuta. 4-2 jii! Sjlj^. 4_^.lj.j (Jjjxjj ^ljibll ^Luuil 

a 4iji]| (JV.L 4 jjC- jUl SjL^I (JjJjuuq (Jjjxjj ^ljibll ^Luuil -12 

•^JJ^tjjl j - jV Ij j jl^juil ^! jj<a jjjuiaj c_fl-j^J 4 lat ;;L\I j]a\jH jai CjV^Ua! (jU. j 4_«jjia]l SjLV' JjLtJjui! -13 

4uLaJjj<il ^ljL! (jj LjJC j ^Luuj]! j ^j^ jH ^La.j]| j Cj juuai] 4_±^Lai! j^.1 jUl ^l-la-Jjuj! j!>\_V (jj ^ciauJa]! <- qjVl -14 

a Jj^i J£juJ LJJjujJJ ^cia-jJa]! J*-aJ ^ji! J jjju-a]] 4 uuj£LUI _ilJj<il ^l-lajjuil jc. ^LtJjVI J ^cia-jja]] 
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(JlL jj^lJ! 

cPLJl 



4_Jj£ii]! ^ljLukli 


4j j£jl! jl Aj xjjjal' 
A_£_ul£_uJl 


4 \x jjJa 6jUI jaaIj 
CllV!>Ual j 


(Jl_<ut_!i_ ujI 


e-* 


iS jLj «J jaI! 

Aj j x^C- ^l ja ^ s lc. 


^l JaII (Jl_AXJ_Uj| 

^jauJall 4uua!LaUl 



^jljillj ^LLJI j^a JJJ^I! Lg_l3 Ujjj iA-iilJj A_ijl Udj' ^uq'^J-uujI Jaia l“l drtjl plj_uJaaJl A_ijjV' (jl (J jil! 1 U<Lj ui Lq (j^oj^Vil 

4 J-vLll 4 ‘i \\W j cjijJal jJaljiifil ^ '\\*W juiC- j 4 x4_jl_j uuall j (J.M ulJI j £.l_iJ! C iJliLiS .1 W‘! uuqj 4_UiV' ^iLLJ 

j Lja.!j j-o_uJaJ ^JI Cul jIjIqVI j-Q jL^' Llli JJC> J L@ Vguc. ^aLl! (JjjUlj AiUall j oLuJl 6jSj^a j tlrs >^i <J_uJaal 

# LiL*j j^<j LqlIH! JLia.V! 4^.1 j 


; f IjJbiJl AauSM t 

jl_ijL_uu!LQ 4_Uui l_A^_il ,Ki in 1 nj 4 _jj11q H j£lj 4 j, jVq'jl' ^jLuJl j>a jj^u jj£i ^ c.!jjJall! 4_njVl jAJJ jV' 4_1 a jll 

Life Cylce Analysis (LCA) £jjUuJI sLa. $jjl 4iK j^jaii *!jJail! gJLL! AiKj jj .4il£iJ! 

; jAjJaJjj ^ jjjuJJI SLia. Sjj 3 <> Lll <;ill ^ jxi^^ jjjuJJ! SLia. SjjL 4iK 

.liilJ! j ^u^L^ajl! (- Qjll ‘L j ;4 jj!aJ! l_lJI£!J! e \ 
c-Lj^£llj fiLU! c. Lll<11 ^j ^JjiuuiiJI ciiljLc. c. Lll<11 # 2 

4jl_ixual! c. Lll ^l .3 



“USGBC”frl^*4aJt 4^^ 

yf- 4j£jj 4 t> ojLac USGBC j' U.S. Green Building Council ^441 o*V4l 

cuLLil! j^ jjdLu<J! jjSlii j .^LLI (Jjj-uljj ^Ljj ^l ^ l^liLudV! jjjaL (Jc. ^jlj ^ 1993 ^Vc. c!_luoluujL 4jauj 

43lJaH j3jJ j 64 _jjj 1I ^jjai c-lj_Lal ^jLa g.1 dij j ^cjjjjII ^lc. jjLuu jjillj p-LjH 4c-L _uua ClAc.Lla3 ^3 4_LLtll 

■ uj yU' jHoil 4_ia_Lua 4.JJJ jc<iL ^il 4iLuaVL 
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: uitdfet 


jLojJal bauL-a j 1 ;r-l a'U 1 j Lmj aLsI jLo 1 v. j ^ L» j L^Juijj j Lg ^3 4 ^l.^niA ^ibUl (_ ( ^ 

^UbUl c-lj kja'sll A_mVI j Lal.Vl ui^l j^_La A_iC-jJ j J-juLj (jU-nUI ^ajflj <—fll-l&V! 6.A& jj'qV‘1 j .£ua! 


JaualJ (J_jJaal / 


A_LajLu ^c&LLa JjujJ j jJjJa^J ^Jl 4ibiaVb 1 gJC.jiaLa j L^jLjaC.1 Sjja. j-a oJ VnuVI j Clll j-aJj_a j Clil jjJaLa-a <Lalil (j!>La. 
^LLI ^ iaaJl 4 _ujLU 4_ulaj (jULa-a jLaJ (ja_jJa j_a jjdiaua]l iLb jl£j a LLaC> 1 ^jjjjlaj d_u]l_jujl j f-lj jJaail A_ujVI jc. 

j) 1999 ls* World Green Building Council *\ Lm^d ^-UU]! jda^]I jju^Ij ^i ^L* jjJlj 

Aj_ij]|j AilJaJl CliLa-La_ui ^3 SjL jJl ^aUai c-lj_xiaaJl LiijbU ^ua]LUl ^aJJflj]! ^Uai jL_uual jA jjdia^a]! ILb 4 j ^IS jLuil 

.1998 ^ JjVl AuL^i jlAmj) ^bll j(LEED) 



? LEED ^t ^ jA U 

Leadership in Energy j* LEED ^ ^ 

cJLaaa —uai ^ SiLjll (jl and Environmental Design 
c. Vu^ij ^Uaill ILb , JjU LjjjUI L*J]L jj^aHL jl 4 Ljj] 1 j AiUa]! 

cCjLjJ _ud_a SiC. ^Jj L^jLal^J_uil Lu j 3 L_J_u. c-lj_kiaail ^ibUl 

jia ji Lc- jj_uoua C__a3l ksi \ v Jfl Lji dim jLuudjjVI £_uudl J jAj 

fiU-g ud Jc. (J J udJ jl (J uU 3i J V) ^Ljj]] liu kua 

jjdLia 4iL Lj]j3 Aj <_fljJXja ^Uai jA .^al^J_uua]l c-Lj]] LEED 

^UaiJ .pbV! 4_JLc> J AjjUI ^cJjj jL-a (Jj*_uudJj pLuudjjj ^>j<a x-o‘l 
.^ibua]l £JA~\ ^Jc. ^ jLa jj6 3j]]1 


pLUl JJjLua jj'qV‘i Jallj]l ^ jS3 pLUl ^JjLudua ji Cllia. iJallj]! C__bud£ L_JjLudi Jc. ^uudLudi <j£UdJ LEED ^Uaj AaJ»j 
jiaia j! ^JjLud-Ul ^Jc. C_ia_J LEED (^ 4_LudLudV! CjLauu-ai]! jx <. fljjj.ua j (J£ jmia j-aj LEEDl^^ 6iAa-a]| jjJa^VI 

• ^ jj La CjLjJj_^j]I (J-ajudJj Ll *a \ ^ ^ \t~- (Jx^a^uJj 4jfljjud-a C J ll L > /\ 


(J-ax]| (Ju»L£U! 

Jil]| JjLuuj j jij-U! 

^iiiuudi ji J-Ui 

.Lg_Jc. JaliaJlj dLuJ] Jjjuujil ^IjiaiLudVl; dLbUl ^!i£jud! of>L£ 
.^ijja]! (J-aL£] AiUail dc-Lfl£ jjjudaL; Lj-v a\\ j^Jjj 4jUa]| 
.J_Jjjuudjaj ^ljuJI jLj£.Ij djLLflj]! Sjbl jjj*i jjL^-Ul j ijljuU! 
jja d^LflJ-uudVl j 'ic-LuJaVl *i3_uudJ ^a£aii]l jLLb, j-a 4 iLhll 4_jjj]l jj judaiij CliLijLUl j-a JlaJl; 4_ib!ii! AjjjU! dJj^ 


jjdjajiid]! 


C-JJ^3 


jjJjLa.1 1 jjudj] jjfljiu^aJ tUliA j 


^J-a_L-aj]| SiJia. jl£ii jla.j ^j-a_u^aj]| ^i ^bVI; 4 _jjla]| ^jLLLU] Ajj]j^ 1 fUaC- lj c^JumuaUl ^jk jL£LV! • 

.4jUUl LiljiaJ! ^^c-Ijj ^^iUl LEED ^jLguud jjVl jivij i^^jjj]! 

<j 3ja.jUl (XiiSVl £A 4-budlij (ji ; Aj4jWl Ajj] jSfl • 


(\ /k | N l . » I /N I I Q p| Q /k I I 
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(jl jpa l£UJU Cllllj < _fljJa ^jij UiiJ ‘Uj jLaaJ' 4_m^' 4JjliU) &U_g_uud£ IjIAj (._fljjxua ^Uaj jA LEED AjIII ^Uaj j)l 

Spli£ J iAiUall laia ;L*n^ j^ ^ i u\l pbl jj mVi JJ (. V^'l fi-llauQ J Clll_la>jjl JJ_uiV lii J 6jUj AulLQ _uU ^aJ pUjll 

UUj j lj! jUI Sjbjj 64 jU!lJ! AjjjII j^. jjjai^jjj i^jjljaJI (JjjU^jV! l .ajjujj ^jII c!jI jlc. UjU-jjl jjajiajj tc-UUI UiVnnl 

<C5 jjUI >iali 


• 4jJjj 

1993 ^ J &Uj U.S Green Building Council *'j^jJ' ^UUl ^j^Vl l>*VU! j* ljjJJ! Sj£a jjjUj ^ 

.^1998 Um Jj^\ ^juu jli^al jJ J t? 


e 'J ‘^>•>1' Lljjt/U ^foj^NI jJ^-ail ^ajkj Clu^ t - 'V'll Ajj^l j - jA 1 j ■ LLII ^ M .rtll -jq'.I f lk& ' j111 ^aLlaj Cljl JJ-Q-Q ^qAI j-i 
^J-u^ajJ 6JJjUuQ j*Q ^ijJ J J^ Ui U^' JuQ ■ jj"' C-U^J ^ 1 -- 3 ' jj-JUJ ®‘^ C ' L^ UaJJ-Ul JJjlaJJ 6 JJjUj 4_-oAUudUU 

jjj jjjiaj ^i Ujljj.ua Jj£l 


LEED New Construction V.l ^J jl^! Jjl£ ljjIII Ilj 1998 ^ U ■ 

V.2.2 <J LEED New Construction V.2 j*j 2jda.i jIa^qI Jl jjJII Jii jjjki ^ ^Sij j*j Ji ■ 

LEED V.3 -Ul LL-jiil Aulil jl^l ^ 2009 ^ J ■ 

UjjLaaJ! ^jUUl Jt- UjjI jlj jjJaJjuj l" n-v LEED V.4 J& J jj" 4-Uudj l" vW IjlA^a! 2013 fU ■ 

f 2016 jjj^' 31 c> 


jjJajll jj tilUj .fJUJl cj jj LdjG Jc. UjL 135 c> jj£! J ^ j;U t^jUU! ^ajjiiiS ^Uaj£ -iiili! jjJai cJ^-'j^ cJ^U. (^i 

cjlcUai 1 qVi^ja 5 Ulxj 21 ^iUjaJ LEED V.4 J JUU! j ^jUuU!j U jjUJ! cJ^ lUUU juUujuU! 

;4>U! ^jUU! Uii£j cjjjj!lU!j LjUajudjjudU! j jjLuUlj LjAaJ!j ^JlaJ! 1 g U 6 £jjU1aJ! <- ^i jjjudi! 


;duLl uflUt 

;L_flU! Uujuj <i ^JUU! ^JjjjJ ^Uaj£ Ljjii! 


(Climate Change) gUUU! jU^' 
(Enhance Human Health and Will Being) ‘UUd! Ua^U! jj>u 
(Water Resources)*UU! j^U-n* Jc. UUU! 
(Biodiversity)g^A*^' -UUU! 

(Build Greener Economy)j^^' U^jS! *U 
(Material Resources Cycle)4^m 'Oj^j UjJj^' ^'j^' -UUU' 

(Community Quality of Life) sUJ! *uja* *uUj 


j! 4f UUl ^UajJ 4iUaU! ^jUU! i^yA £JJ-a jU jjU 1.2821 ^U ^3 Lc-UujJ j! cl U i A 4_a_j^jU j!.Lq J ^ (Ji'U jpa 
UmJ! x>*l jc- Uj jg U JJ*J (^ LJjii! ^aAUud LgJiuU. cj-Q UJa. (UjJ £J j*q jU jjjL 1 # 45 cJ^*-^ ^Ul-iUudU! (^UU! qa 

^UqUII j UouQj^aU! j 4_mU! 
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^jLU! jli LqLU! ciiLQAaJ! SjL] <■_^Jc- c-ljj > < LqL<JJ! cjL£^q y* jJa jjjL §Q jja* ji jc- ^Jjj u,i«a LEED j! 

(jjoLl^.LU ^nmjill cj! jliJ! cjLLtjj! jj %34 4- 1 -Ujjj ^jj]' 4jjuuj Ja! AiUa c4\guu*i 4_n& jJ! LEED iU-gUj Jc. S jjL^J! 

^jjaj ^j!_aJ pLjj <jjlLa ^j!j^J! 


* f lj*2aiJl ^LlaU JLuUI UjIjL^-Ui ljLLiIu^j 


Jx- ^>»>ij C tjuAl (J£j AjjoiJJj UjLjjj^aJ jtixi^k JalLJ! (J^-^ (j-Q <x!jjJaaJ! ^^jLa]] CjLnLuaj ^L>»J , jjll! ^aUaj jl 
4 ^] djLlg uJ! &Lb ^ »i^n j LEED _ L ^^^Jc* (JJ »^rsll j 1 gqjqVJ AjjLIL] (_£j^jH j A_lq! jl] L jJoxj CU JJo'LH (jA 

# Aij jU! j AjjJaUl j AjjA U! j AjjjjjlJl JjjjU! ; yt> j tj j-l^J! ^jJa jja jA La£ <JjUaU! jjLt-U] 1 g ^nLal i t Un*s L_Jj! jja 


Igjte’ (jJ^U! 

EjI^uJ! (j£«ui 

d^lguui ^a-uu! 

^UaL 110 c^J' 80 L> 

© 

uJUil LEED »jL$J 
LEED Platinum 


"UaL 79 ^! 60 c> 


^Lj 59 Jl 50 C> 


"UaL 49 ^l 40 j-a 



LuAiJ! LEED SjlfJi 
LEED Gold 


Lwail! LEED SjI^i 
LEED Silver 


$Aajxa]| LEED 
LEED Certified 


• Ls V A ^I lj\ SjL^ 

^jjL <j! La£ # j!_k^a! <>LL]! ^^jLU! ^] Ij.w il_uLU! ^jLU! y* Lb j! jL! ^^jLU! jj^^ ^^^Jc. ^Uaj c-Lau 

^j]! j ^3-jjxJ! ^ jj c_ Ixjj^, Ajj]]! ^Uaj p ! jjV CjL-Ux^aj jiua uJLa j cCjI£jjoi j Lil iLujjjuj ^ ^Ul A j£-uj j jLu> jx> vMt t'j 3 ' 

: g- jjis 


^UaJI JjA 

t s cPi' j*j _>!=,j JjJI ^ , ^'i LEED Building Design & 

UajjJ (4) j' L§J-u Construction 


fUaJI j^y.1 fUaiil jUaiil 

LEED BD + C 
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^Ll ^l ^JLL! cj4=+j j LEED Design & Construction LEED ID + C 

Aalklfl]! ejljjfLUl juajj fljS j 

^+L' cr^' yr^' cjddu ^" j cr+^' di.^ LEED Operational and LEED O + M 

j j^’" ' j LLu^il JU^! I^j j JUdV! (> Maintenance 

jj o^ja^J! ^—Ua! jV' jjjLj ^j!—^ jfkjj pL^V' a>u] LEED Neighborhood LEED ND 

j>j Aaj£_jua]! UjU!ukl_juaV! lsJ^ c^J' >jLj]l £u'—^ Development 

j -<4 (jl ^9 jjfL u' j ^+2 £Jj'_1-J' U-ft ^tJj-a 1>! j! tAajl_ua]( 

LjLvil j! 4 j^Vil! 4 jLc. i^.1 j-a >4 

3 ^Vu Cuj\£ *1 J_^ j! jflV' j' <hU]' cjd^ JAJ LEED HOMES LEED HOMES 

1 ^Jl £ jx ^LflJjV! LLa _juj jIa j! jj!jla V ^! ^ j-a ^lijj]' 

_ jj'jL 




HOMES 


nxv'Wi \l l///y 

ljpllp 

JLEEDV 


R£F£REKCE 
yy/ &LPIDE FOR 

BUlLDlNG 

DESfCN AND 
Cttl&lftU£l|M 


REFCREhCE 
GUIDE FOR 

INTERIOR 

□E54GHAND 

cnt&cmicrnH 


LEED BD + C 


LEEDID + C 


LEEDO + M 


LEED ND 


LEED HOMES 


Jj]]l t"ilajn^»'< .2.13 cJlj'M! 


j«ua^Vt Ls V A ^ L A-iujLujV) CjI 


jLo_uJa]fl .SjSIxq Auc-Iaj] (Jji^. jc- CL*s \W (jA*il cJJj^ j t jV*i ^il LEED ojg Vj cJLi 6 jjg>1 J ^ iu" 4-uualjfl AuLct c. V’lg*] 

^jli]' jA j LEED AP 6jl^_iuj ^ic* jjjjLai! ^^Lucil S-jc-LujuQ jjjL jc- ^jjU! c «<v ^ ^jj 6-iu]]' *^ ^ cJj*■ ]l 

<] j^al_uuo cJ^ J jXjLuJaj]! (J-jjjuQ j jj]jlld! j jjJ-jujAj^udl j cJ-LA*i! jxa (. fl]ju (doC- (j^> SjC-LuoiAJ ^jj_uuLa]l (. fljj x^aJ 

jjjuLa]] LuLiaJ! Sjj-i! cJ^.1 j^q pljjlj Aiiiuujj j ^^jjUl c-Ljj A^jlc- 

jjiajL -iid' ojg L cJuj] (^sc-joiL (^ixudl (jjj^]' cJ-^ Ujj^ fc J a '-L]' i t 1 c_jjLuj! (^L (^-jujLuuj! cJl_uujj LEED ^LLj .a-qj*j 

jx> jj£jj Ajj]]1 CjI Jflj+uaj j>Q (_fljjj^aj .Lcuic. jijxil -Lalflj]! c_U jj.£] oJUa. Ul 


jaL.V' c-Lj]! jjjLuq jjQ^M jLjjjU! ia j jjujii 

jjj 1 i j > j LlJ j]V' ciLilalLl lul ^ (Credits) lS jL+A' clI iL’L j (Prerequisites) >lq' j]| clI \\U'\a sac- 

jflldl ialflj]' jjQ flflC- jjll (_J juj£ jA ( fld^il J (>jLH.V' L **AAlalLl jjflaj jx >L ialflj]' (_J uolfl C'Laflj (jl ^Lc. jj xuaai! 

.iLjilaH .Jjj" i_^.jfl (Jflj] ^jjjuaLl Ajlflj j^ 1 gj'c- 

4 j.A- s" Ajfl]l j^ LEED BD+C ^jj-LlU! ^jj c t 1 ioLuc-l j ojLjl.1 -lidl ^jjL ^Uaj jli ILLuuj Lj£i La£ j 
ajjLHV! j a_lq! j]Vl UjLILIq j-<a -jjuLl (^L (jjj^j ^Llaj]! ILa j LEED BD+C d u" (jjj_ uj-q ^jjl_ ulLI ^jjLj 

;L<il-iLujVl cJ^-q AjjujLJ (.**]qju^-il Ltjjua Cliaji j»>>Vi ^^j]! 


.ialij 26 £*+ ; (Sustainable Site) <*ijLl -1 


40 










































£Udlj MtfcU * 
ttidl *kjl / 


;£LiJl 4 ^LSaU 1 iaj*Ml 

^llJU 4_»UJI ^JL.VI siUI 


/ |^ ;£LiJlj ULkl] r jLLfrfl 

ilk 






ASHRAE 

90.1-2007 


LIajIj ^Jlk^ T 

ttJd *liV jjiVi JaJl 


:^LmPj ULkZ T' jUitV' 

JjJjjiaSl ijkji 


<S> 


HCFC 


:^U* 0 j i JU^VI . 
4la». 5jl-j' i 


-j-UJ. 


,r‘U*!\j AilLU e jLuc-YI 


^LWlj *sLkZ 1 j*t jl 




;U'UUi jjiljUL | 3 i 

H-ijjijJ 1 . JiJl J l'--- } 
ULjVJI UiLj* 

:^urm3i i,r j Uipy 

1 J J j*C J.H j. d 1 i *l fcft j&» JJ . .a J 

mU&M ^ASUuV l 

J_^jjl J] H A + Ui ^ 
;iu.ljUUI *j|jJ3 i/ iLLt^ 
^jjl j* .jJLjjji Ji'i'i JJ .-■ j 

j*r“ jjt j "U+i>iL 
j-3U 11 

ioIjlU+JI Uiijoll i a 1 jLUpV'i 

J jHdjJl L*i^Jl JjJl Jj'iMji 
UUJl i^L-I^Jl 


:L»IJu-l* 0 * p T j'UPV' 

- ^Sj-tt j*jku 
V^i ajiJ '■ ■ -.H 


r jUpVI 


tii>*Z JU^Vl 


All j-13 1 ^JU^L Ljitt 

tiji jlSIL 

*UJI UU* 


jyk 


ei >U 1 UUV 


;JyJi jyjsi,’ 


.-Uaii 35 ^a. j-ik-/ :(Energy Efficiency) ^LLl' -2 
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4-Lii 11 :(Water Efficieny) '’*[& -3 



14 :(Materials Selection) j jIjJI Sjbj -4 
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15 :(Indoor Air Quality) ^-5 


:^jjiu^si »jj»j \ 

^ljJl .Ij*]! Uj* ,bV >>Vl iaJl 

^j*jH *ijj 

*U*fi CAilL. • jUI 


I^LilJl ia*Jl iJjaJ i , \ JUfc V' 

Sfjj—il' «liUjL*j ii-^\ll jlj*il 
;<^IilJjl <ij^l 5 j jaJ t, V jUcV' 
«^Uij cJJjk^ 
; ^lil4]l JjjaJ t ,T jUitV' 

V jVl UkiVl 
^A^liljJl <j^]i »jj>J t, t jUc V' 

<£ jji oUiVi 

iljjh 



Jalii 6 yku :(Innovation in Design) ^ jl£uVI -6 
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Jallj 4 £Lh^i ;(Regional Priority) 4 jL^UI -7 


juA jJL CjLLuujVI + A_njVi o«+U LEED AP 4_xailjj JUj ; jx Sjj^La 


^Jb 4 ~s t>iju«Jl jj-u^uall £J A y 

.*iw>u ^£jj*V i 


ifibUI LLxJl jl .JaULj]l j>a 3-l^u<a JLc. Lg.J dAjj]| oLA j*a Ajj (j£ j 

j^ U i j t^Uajj 35 ^ yi* Energy Efficiency 


AjUaJl Sc-li£ Ajj ^3 l^JLj jl j£uaua jx ^jUl Jalijll ^_ 

j j LEED BD+C <■ * ^ l ^Lkj ^j 

^Jjj Jalajll ^J£JI LLxJl jl ^Jj Ajjjjll J-+J a ^xLo_jMaj]| Uj 2 L<a 4Ja.jua ^3 dj^,jjU 1 S-J-g. uJl J-j. j3 (Jjjl Jaljjll £uaa. AjI^-UI ^3 ^JJ 

<Ja^j J tO 


1 


Credit Category 



Prerequisites 





Credits 



jL+j 


LEED J+' Jc. p jjjjJI 



for New Construction 


Total Possibie Points** 

110* 

O Sustainable Stles 

26 

Water Efftciency 

10 

Energy 1 Aimosphere 

35 

O Materra \$ & Resources 

14 

[ndoor Environmental Quality 

15 


" Out of3pQ$$f&c IQQpotrtis + IQborns pcmts 
'" Certifi&d 40+ pcini% Sifver 50+ potnts, 

Gokf 60+ poifitSr Ptattnum 80+ pdnts 


© 

InnovatiQn in Design 

G 

O 

fiegtgna! Prtorrty 

4 


;JjlLJl Sjjj-uall ^3 ^jJajja jA L<a£ (J^ljua 4uou<aa. (j!>la- jja ^aJJ jJH 63l_guui ^Uc- (JjuuaaUl ^jjjoua jl (Jjauudj <jLaC- jl 



Jj^uuuil A-Ui L-fl 3A Jj^uail A-Ui JjuoLudJ 


^jJjuuUI ^jjl ^jXUI AjjLI <- +n^ ^aUaj jLllkl 

jbjj,VI 

1 

3jjLI 'c>0\ g Ll ^uQjujjll £3juUl j-QjJa JjuaLaJl 4_Jj^l AjLq jLtuUl jjj-li jjjla jc- ^ jjUduUl (JjauudJ 

(Jjauudjll 

2 

^JJSjII CijLq*s+t)ja £33j A^JjuUl ^Jc- juaL^. jjLV) jjjLa jc- CjLojLtuUl (Jj<al£ ^>jL + 

^jLudUl 

3 

(jL<aC-VI diLI-guud jlAujaj 4 £jjuu m j GBCI 4jjULJ| f-ljjJoaJl 4jjj^l 4Uj>uaj3 (Jj 3 jja L-iUall ^jjLj 

^aJjjlUl ^3 dUlj C_jjJa LaJaiua ’+ljuuaaJI 

a A <*<a*Ul 

4 

S^LguuUl ^Jc- (Jja-'Tsll ^ '\x\ La jA j tAjH jjdljjj ^jjjuduUl 3L<aJC-l 

jLaJ^VI 

5 
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ja.j3l Jallill Jdc .j ^ jj LLuC-1 dA Alall <■ Ulaj j c<_i]c- <Juqjlj L_fl j—ui (. Lil maJ (ji jljlkl j C_lila]! JJ JaaJ 

^3 AjjjJaJtJl <_qju^ij] Ujj 900$ - 1200$ La ^jJjoi-a]] (Jj'N ui jll ^ajjoi j ^jljJJj (^jjjujuU] (Jjauaij]l # 1 g jlc (Jjoua.aJl 


^jj ^Jc. ULaJC-1 <ju^,IjjJ1 j_jujj <>_j 6L_llia]l Aju^,1jjq ^ j_jujj J L_llla]l ^-J-jujJ. f-lj jJaaJl <jjjjU ^fLjoabM jjdla.xJl 

jl J-SSl j>JL j a \ c - VI jlj£ (^Jc' J jAoa^Jl^ (^JJjUl ^ jj C-Jjoi^ jLU < » >•I j-Ul ^LiLaC. <_UjaJ j cjjUa]! <a_^.l j-^Aj^LujuQ j ^JJjUl 

<ooa j3 <UIjA jjfL (jja3j]l <1U j ^LEED (^Jc. cjg J^uJalj ^j cUIjA jjfL <S3l jjUI <1U ^ij tjjaSj]! 

(—sLjlujjU 


;±aI]| SjI^ 

J Auiil Sjl-guuj ^Jc. L JjJjUl J^^ j I^C-LjI <_J3J JaJJjj CjjL <UL& 

Prerequisite <**\jiVl Ja jjaj] 1 <il£ jJUj .1 
Minimum Program Requirements ^Ljj cjLUai* ^Vl -^J! j^LL .2 

Credits aj-g-JJI <jjjLu-U <_j jUajUl Jalijil jjc. jjiai 3 

(aJJSjiil ^CuqLjJ l" \\ JLi^ j^j ^VI j^J! 

Ajjajjoua <.** Unjl j 6ji jLq AjjJajl ^Jc. t\u : j*Q jjfL (j! J V'^VL ^jjjauUl jjfL V jl .1 

4_auJalj Ljda. LJjJiUl iJI'Lj j! .2 
<jjUajUl CjL^LauJl jpa ^jjbM jaJl ^jjjauUl ji^J jl .3 

:^t c 

^lAa. <j]jJ uj (jl Jj]]l <.* AlaJJ (J j maUl SjliVl j> Vi <Ja.i j-Q J .(^L-J! ^JjQ*> is^ J^ J C 5 ^HJ J^ j J^" J-* ^Laj jA Jj]]l 

^jjiuJ! ja.1 jx (X j/>~> ^i (joix]! jjjS c.LjaC.1 



AujjVl ^J^-o’il LEED AP LuoIj^ <jlL .' <•. <1 ‘iS jjj ^joanVW jal£lLjl ^lg_La]l ;2.14 (JSj.'till 

.jjjdxaJl 4_lijbU (_^Jj-aVI jjjaujlj djLLuojVI + 












AaLVl LEED AP JjL i L .'iO'® • ^-ujoLoiVI cJ^Ij^2.1 5 J<^ 1 '!' 

^ljjJa^JI 4_iijbU dlLljauVI + 
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LEEE) £_sjLouJ 1 fljixuaJ ^lLxil (Jjl jjjaC. (J*^l 

.lil CjliiL^aJ ^ <Jjl ) * (JjJaal £>j)& J Aj (J-ft*Jl ^ajj aJj! 1 £ * ^ ^aJbtJ! (Jj^. LEED £}jLJui (jl ^L^jqj \ * ) £ ^lc. ^ 
LEED Cjlijl^aj ^ LiaIIc. ^jujLJI jSjUl a.W'Ull Ajjj*JI ClsljLdVI ; SlJ^.j]l A_1JJ*JI aJ j-lil ClJl^.1 13J LEED 

l^jjLiS 4 O.W*ix>]| J_iJj*Jl CiljUVI 4 DJjSUtjjuJ 4 (Jjjljjll 4 UjLJL jljJJ 4 J_iJjiaJl LiJjS 4 -li^Jl 4 jjju^al! 4 !.li£ 


TOP 

r |J:OUNTRIES 

V 

FOR LEED OUTSIDE THE U.S. 

^^CANADA 

17.74 CERTIFIED GSM 

© 

GERMANY 

9QO * 

Z.yU CFRTIFIED GSM 

7J2v» 

© 

3© 3 

CHINA 

14.30 CERTIFIED GSM 

96.22 -nuou 1,638 -.. -- 

^ BRAZIL 

2.85 CERTIFIEDGSM 

23.24, . .-829, ,.««n 

o 

INDIA* 

kO ir 

SINGAPORE ^ 

11.64 CERTIFIED GSM 

2.16 RTIFIED GSM 

SJ6wu...91wTu««cn 

66.22 au. 1.6S7 «. mm 

^^SOUTH 

o 

%#UNITEDARAB 

KOREA 

Kj EMIRATES 

3.84 CERTIFIED GSM 

1.82 CERTIFIED GSM 

© 

TAIWAN 

m (E) 4^ 

rf- \ 'mr finland 

2.98 CERTIFIED GSM 
6.97114 ' 

1.45 CERTIFIED GSM 

3-S6 148 , ,u«o*n 

• T«.l IncUtfM c_WUO «« 

ol AS Of AP«L J014 


Jjill Jjl JjuiC. jjJaSl ;2.1 6 (JUlil 
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Jjiit fcjjLuba 

i^JLll (J ^3 Sj ja>jaa l^ ^L» ^ j jLi^l ^s LEED J Jll S^L^juj ciilj ^jjLLq 25 ji^l lILia 




JjLuj Jjii^UJUI 4uiijX« 

LEED GOLD for Shool 


LJJJJJ L&U4 ^JJ 

^JJ£ 

LEED CERTIFIED 


jHuJ ^JjjJUJ LJJJJJ 

^JJ^ 
LEED GOLD 


^jj^ 

LEED CERTIFIED 


^jj^ 

LEED Core & Shell 


^jj^ 

LEED O+M - Platinum 


\iiAiii 



4_aj Aj jjj j - LjjU ClijJJJ 

LEED Certified 



^JJ+ 

LEED Core & Shell 


LEED ND 


^jj+ 



IlIjLN! 

LEED O+M - Platinum 


6jji 6JdUl 4 -*oqL. 

<JjJUail <JJJJt]| A^LuJl 

LEED - Gold 


jjiJj .iLo jL jCr jUa-Q 
L£ ji 

LEED New Construction - 

Silver 


48 









































^ j j_ ula 800 Cy* j 64 _jj* _^ 4_ijj*i! a^IaaII ^s jluISI ^ ^lc. (J_x«al^ ^jj_ uuq 200 ji^! l Ujji c£llj& 

# 4_ijjjii! (Jj^ll ^L^Jl c. flfo'v ^ jjc- j L^jj ^ jjjuuq 300 j* ji^! j w I aII <Lijj*J1 UjIjLqVI 


□□□ 

□□□ 

□□□ 

□□□ 

□□□ 

□□□ 

□□□ 

□□□ 

GBCr 

GREEN BUILDING 

CERTIFICATION INSTITUTE 
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LEED-NC Platinum 


I# 


j jl_Lo]] JLiUl &cl_guud (^lc- jjl_a ^JJ*-^ Uj^ 


< A_liLojal]| I^JJjqI C jl_a. 


I# 


A ^ 1 1 ^2 ^ >. .. /\ .*■* A a! L ^ f--s. jj^j 

.A_pjjuoill AjjjUI 


%40 


^ * U -v \i ^j^Jj ^gk AjjIjj££1 I AiUali jj 

^■v^Lll aSILJI U ja jj 


I# 


.^Jj ASUall jL-o <jjJLa (Jjj 


;^JUJl ^ f Ij*ua^ ^gJb^ dtLauVlj Q^u 

;Aj] jjjUj Cjj^ j]jj CjjuoiljU] jilj -Ijc. tULUj j£j-Q .1 

J jKq'n^l I g '\\ xtiljjai j Ajjj]| j AijJa]! j <JjjjUl Cjj_ajjj ^j$j ^uUlc. Cjj_aj| j£jjQ j& 

.A_pjxjudll Ajjj*JI ASLjUI tj^ajjjll ^i £aj 

The King Abdullah Petroleum Studies and Research Center “ 
(KAPSARC) in Riyadh, Saudi, Arabia, has achieved the first 
LEED for Homes Certification outside of North America, 
marking its leadership in sustainable residential design in the 

’LMiddle East 

The Cityscape Magazine 

<L_£Lqjq]| 6 jial__jj]| ^i) A__j] jjjUl Cjj=4_j]Ij Cj j*s)jj jlll C-JC- d \a\\ j£jjQ ji^.” 
1 £jjjq 1 C jj_a. jjj_La]] Cj] dCj_^_uuj (Jjj 6 <jC jx_uoi]j 4jjj*ij A^LqjqL 6<jC jx_uoi]j 4jjjat]j 

. ll LinjSfI jjjuo]! ^3 ~|Cjjuu ^jfLud ^Jjq. x«aJ ^3 j^jjci (JjjJ Loxi 4Aj]j-uuoi]l 


Cityscape 


j£jjJ t^l a Ljj ACrjSJ t<Jj£mJ 6 4 _u£ _UJ (jjjJ Aj^Ij ; jjjuQ 10 j^jUl lU 


4 K A 




11) <JjLa 200 is ^ X>1 (*'Q><OJ (Lll]jj]jj Cll^jluQ JJjuudJ C>-uuUQJ ^JuuljQJ 6(^_l3jJ 

.AjJuoNI CjjoQ.la_i]j ^jljjQ 4jtJjjJ i(^jj 


4j>jj_iJlj AjL.Ic]| (j£ja<lVI C-j_£j] (^5-L 4jaj.lLjl Ajj£j ]|j JjjhMl ^al-laJ_k 

( (Jjuq _CJj c-j_Ca ) A ;» ;;LH S^j_Ja^| .6jj_aJl 4 jjl j*^ *■«a]l juajjj]j Ajjj ^3 SCjjj 

^l-iaj ujI j .AjL.Il L_flji]|j AjHl CjLI u)j| (^Jj ji j>JI JjjhMI (JLL. jj j^.jj 


AiUa]|j tAiUa]] SjijUl SpL 


aVI j-Q -li jU j^jUl pl_aj| C j«q> ^i -lJ C-l j _Cal 

,^21 AiUa]| jj3jJ ^lc. LCrluudJ AjjudjjuJl 


A_juL<u_jaj]| LjULudVl j-Q LjLxJI (dlcajjudl 


.AualLjjuuUl 
2016 ^Lc. Cjjudjudl 


.S-lajUl A_jj*JI CjIjLqVI <^i (UL j!j£a 46 LliLja (^A ; LilLjjudjUl AjjLjUI .2 

.(^jL ^3 AiUa]| jLua A_Uajj<a (Jjj j 


j ljjI£jUI jj LLc- A_aLia-j A_aJajjj A_a_ud 89 j 500 LJJ_ k LUI eL_^ 

.jjdjlCjQj (jUji AjjAjJl &U jj A_ijjj]| A_U.jUl (jjjudJjudj .(j£jU jJaljjQ AjluCaa. JjLj Aj«s >^i Ajjx. j jil jjj CjU-la. 


dj-iUl jJjLj Sjlc. j-g-Li Cjjjajjljj_uudl SLc- (.*'iiil j .CjIjLq^I <_^i AjQj.VaH jLjo]l jjQ Cllia.jJ_uudl Aijjlaj Ajj,Ljq]| dLb C *\aa >^i 
A jJaij j jja£j]|j ^_uloli A_ll]ajQ CjIjI ih<qj CjL>IjL]I ^alLaJ_uudl t£.lj j mj| djjjo]|j AjLUj]! oLjqI] (._<aj . —>\l j_uua3 £-q cAuiLUl 

.A_imuQCj]| AiUa]| C lj]U CjI jUJI tJslj^ j 4_lbVI ^Jaj-ul 
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VVVf. 


GBCI f\y^\ ^ 


c>: (GBCI : Green Building Certification institute) J J j^x* eLLjl jij 

C fl-U xuaJ ^allaj] jj.L<uXja ' j^ J ^«aJ jl jljibU <q jaill dj' jLjjkV' J-Q Al joA juj ^aJjjjI r'j Jaall AjjjbU ^' jj' jl-v JjS 

^£1 <jj -Ua^jLUI .(LEED GA) —“i jl (LEED AP) —xi (>jL jc. LJ —juUI oj^j L_il jjcVI ^jj .(ajjI) 

jjj jA Lo£ LEED GA ojtgjuj ^lc. (Jjj^a^Jl I (inua c^ljla^ LEED AP 6jtguuj ^ic. (Jjj-ua^Jl j (jLajLol ^Jjjj £jjaJjaiJ 

(J_ x(jl C_La_J j LqjI _uua |ja* j)lajLaVI 4 1 j x jI j ClJjlc_jjt _i^al LEED AP (jLajLol jJJJtj j /ojj ujall ^2 

(J_xualaJl (jua^-uuJl ^Jc. c_ia>J (jjjolc. (J£ (jl SjLu^Vl jUaA J .0^1 g i'jl' (Jjj j ^La-Jl j VI jujJ 170/200 c3A 
(JjmaLaJl (juaiuujll LqI c ^ljjJa^Jl 4_ijjV' (jLa>jQ ^i <Lc.Lai ]_5 ^dxJ j C_jLoij£I jjc. AjjLguuj JJa*J j'LEED GA ^jLguuj 
LEED j^ j j>i l$ jJxjuq cULi& jL:Lg_JI ^2 .»1 jjJaaJI ^lujVI (JL^uq ^2 Jx.Luj 30 c_jLoj£I j aIxj a2x2 LEED AP l ‘ i * 
A iLoC. SjjL ^Jl Ail _ xJa^lj CjI jj-uuJ (jLoJ 6 «Lq 1 4uiJl _xua jj^J jl j LEED AP ajl^ _ uj Vjl Jljj jl cASjIc. C_ja_j2 FELLOW 

.(JLauUI IJa ^i ^jIxjII j CjIjjqjjjUI j CjljjJaLauUI Juolil j c-ljx>»^ll AjL^I (JL^uq ^i CjI jlui jJjxl 


GBCI Professional Credentials 



LE 

GRI 

A550I 

ED 

:EN 

CIATE 

TH 






LEED H 

LEED B 

LEED H 

LEED H 

LEED 

AP 

AP 

AP 

AP 

AP 

■ BD+C 

■ ID+C 

■ 0+M i 

■ H0ME5 

■ ND 

1 n n n n i n 


LEED AP FELLOW 


Lii J\ xxi jo CijL5 jl a\*\ xx:jq\I AjjIII £Jjl uj-o ^jjijj ^ ji j cLj^ AjI £jjl Uua AjuLLU cUIj C-jjiall LgJl <il JaVL 

(j xjo*s ^ji Uaiijii aac. c__i >>i*\ ^jLuUi biLU Lq jLUi sjl^—xjJi ^.i Lc. i ^julj j ^jjiiui ^Uaj c_i ju^. ajjILjUi Jajj-uuUi 
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(JL£jj <jJl J < LguLgua UUaia j' U-Ua GBCI J USGBC j}J jbj UJ ^ 3 ^iUA j .^JJ- Lu Ul L^-Jc. 

• Ulljll ajjjual! (j!>La j-Q 4 '\\\a ^Jt> La£ j>i» Jl I g tAiar.i 


□ □□ 
□ □□ 
□□□ 
□ □□ 

GBCI" 




A-iijbU ^^^£jjxiVl jjJ^-Jl ol—judjl ^Jjj ^cuiUjj jA jj' ^-La uaJlj AiUall ^9 SjUjll jli t jj ui Lo j^a-iaU 

6 jC.1— JUbQ ^gJl 0XlljjJl IjA (■ Jj t J-jJaajH ^ljJl (Jlaui ^9 4 iS-i k^\'\A C' )\ xtljLojQ (j!>La jj<4 (—fljsu t£.|j_jJaaJl 
(Jaljxi jLaJlj ^-3j jj-lajJ jjjUill Jjlij ^g-LaC. jUaj j (J^La, jj<i ^ILUI £.l_aji jj<i jjAAujaj<Jlj jj£JL<Jl 

.S-ljjJaaJl ^jl-LuJl SUa. SjjJ 


Jaia ^JLuUI UijujU JjlaJl ^aJjijj CLLJJajjQ 4 _iUj LuJlc <JjVI ^Ll jJl 4 jL> Lui S jdjuUl <UjJ-JL (. L-oJJ (LEED) ^Uaj jj 

£jjl JuJl tJL Ln ^LuJl A_n£_^uJlj AjjlajJl A_inVl gUjjl (^lc. AinlaJ j£joJ £_ijl uuJl ^ljjl Ail£l Lnlj 

jjojIAaII t(^ajlaU!j (^la! jll jjjiajll tAjjLanll (^jLuU! ^ A_Ja.lH (jnljj^jUl iLnlill (jnljLlJl t^najil! £jjl_ uuq iSjjjaJl 

jlS uill ^ i ull jj^aj j t<jlj x^ill tcjjULnJl tpl ujVI t^u ^"\W ;uja j-Q ^ j u\l SLia. ajjJl ^Uaill ILa ^jU (Jllia. tjjLuJl j 

.A_i jjJl jja]! (Jc ^ i ull jjS jLncVI j}*J La-L (LEED) ^Uajj 4u^uU! JjjjajJl (jnljUc.j 

l_g-9□& pLn ^aJaJ Luj 6jLlij AuUxuu^aJ ^aJ ^i! jjwU! ^aajJl jl (J juJl j! ^luJ' jl j^ UaJ AuJajV Usj ^jLuJl AnJl SjLg ju ^j-cu 
JaliaJlj t^|jj_uoui c-Ln £9j^ JJjLaJ j!>La. j^ tJLj tAnjLuuijVIj 4jnUlj ASUall (jnLblajjl ^i c-bl (Jc-S ^ uil uiVl 
.4_Ja.lL! AIlJIj ^Uj^alJI Ss-li^j AiUal! &s.li£ (U]j^j tjj!jUl ^3 jA^Jl ^ajc.j taLuJlj 4_JjVl LjUl ^ic. 

j£LU jjjaJl j^Qj t jUjaVlj LuiljLl (jllaj UlLa ^Jt> 4_iau^a]| AjIc. jllj 4_jjajJl tA_ij£juJl c-UaVl jJjWJ LEED ^uUajS jl 

.□Jjl ^aUajl Luj AiijJl jja (jllaJ £JJ-a ^aj9 jUU 5.1 j-« JJ^S j^jJ 4itj 

jl LU .4 j Ji (^Jc. Ajjlxj j jl_ujj! (jjUaLuuj jialauu ^jjoLJ! (jL ^C. jJl ajUj ^3 ^aUjujj t'jjjjc. ^Jjl_uun (UUauJl jjjJl jji 

djja j jQ ^ijj U^ (J£j tA_ic.Ujia! <Ll!jc. jiajj (J^_uil (jjoLJl Sba j a (_Uaj ^jJl 4x.jjj<Jl SjSjjU! (jjluLLQ_ujajll ^c.jj jjjlll 

.(UoJa j<Jl (J jl SbaJl 

4jUlIalL<J ^a-J uJl jlUalJl jjQ ulaJ ^^] $^Jjl JuJl £ua UqIj ua j Ui ja jj£! ^J >uaJ (^^ JjQJ uuJl j^Jajl! (JjLaJ jjjJl (Jl jU 

.4 ’Kaa 6£.li£ ^ic.! j’ Q ^ j (^^J ^4 Jju)LujV! 
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jjj]aLa£ ^Ja.j (jLaC-l (JL^jj (jjljULaj jjj a a x^ LLqLqI (jLauUl ^JJJ AJJill I j^l V^> I Ul3j Ajjj^! ~jJfljj ^uUa Ij ^Uaj Jja.j jjl 
jL^bu lii^jjjj J1£I (Jjijjoui jia. (^^ic- (JajUij aj (jjjUujVi £ j^Ji j^j jiiij ajjUi ^ic. j-uuaLaJi jjVi l_ic- jLjaij (jL ^^jijjai] 

.And Go Green "UqI'UjoiIj JLa^j jj£I ^ilc. sUaJ! jVnn*i ^jiil AuaALail 



JJJ 


*♦ *♦ + 


A\ 


Cii 


1 * ^aHl\ i 1 '"' \\ (J 


*♦* 


iil 


f LLi]| ujba alxj) A^Aaj LjUa^ uI 

r # V # #♦ # V# 


BIM 


Environmental) 


(Applications 

;LallL«Vt jLa-a ^ BIM AjLa-ajj 

4 L nj^\l J£LLU1j ^IaIuuJI ^Lojuaji! CnLujjLua i—jia. ^Jj Lia. 3IJVI ^Il^JjujL <JaJa. jJ' LLjaai! CjUujL/I ju a*J Clbud^l j Aai 

(jjoLa BIM (J^ _uUl dj\_JjAilJ (jjjanil (Jc. 4_Uajji-<J! jjJ^il jioLajJ 6 Alaj 4_ba£ AijjIaJ AjIjUI 4_1 jLaui£ 

^Jla _ kuaji!j BIM (j^ ^CuQ-Ul 4 jLaxj (juaC-l ^aj ^C-jj]lj ^<a^j| jjoLail jx ul£ d-Q _ LaJ £. _juj jl jLlaj ^IjjSI j 6 dALaj_ui^l jA^ 

^l Jliui xJl ^LJI CllLuj jLui j ^j&LLq ^3 jjjxj]| jjjujjj] ^Uaj£ 4uoJ.3aj j 6 A LajjujuU ^LoA2j jl BIJVI ] j^uQJ Lj jjjLai ^lA jjuj.H 
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£_£ jiua dlli BIM j.' k ^»J (jl (J^.1 clH 0 U xuaiia ^jJl S-LVI fJJflJ .jjaua j)xa jj£I L . AlaJJ pLjU (JjjI-} 3 dj|^ *■ia jj 6&.1jLuuUI 

£.UJl c-Ll J ^J^** S-LVI (jjQ J^ AjLq j 

;*Lat>lLuLftJt SjLftxJt 4j%j*itjlujt 

jjjj£JI ^l ^L JU^ . \ 
4 j3Jj]| j| Aijfill djLLaC. (jx 4_iikl.Jl AiUall jl.A&] JUVi .2 

Lfjt-ilk^ aL»uU1 a! jUI Jjlxjjail .3 
^Ul <L I jiil AalklUl Ajjfjil &c.li£ jjjuoaj \ 
4_ljUj£^]l AiUall 6C-li£ ^al jajjgj' # 5 
(j£J j| ^jxJflall Aj j^jll (Jjlijjail .() 
jfUl ^.^.jLaJl iafa-Ul (JjUtJjujl .7 

Green BIM ifoM t^As p 

site analysis fLUI <*ijUl <^lj^ ^ij-l 

(^Aa. jl c,£jLfJ jl L 5 ~^ j^ U) fU^II J (j, jfUl jjjfL (^i AfAfAj^xi Jjjlx-a £uAa J-2 

climate consulting ^Ljjj ^Ujj A_fkUUl t_ijjiUl 4^1 j^-3 

(Jijjll (J^Loui j<a jAfl! JJsJj ja.jUl jUl! (JjLjoij jj3jU cUlij £.UJl <Uai-<a L^LLJI s-UJl J ja <Luj! J^-4 
. J J-Ul j AiUall t__9jjj-ua-d j<d JjlVlll ^9 ^aLuU 1 g jl juj j-a Jjl^. iLail £ua ^ ')) a \\ ViUall JjlVl j AjujIj^ -5 
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;frljJaaJl ojUxSl 

.lAutodesk Vasari 

^I.IaJjujVI a! j^ j> *ij jj^jil ^uqIjU! j-<» 
4_ujIjL ^jj c :> n«s CIjLq jLt-«a]| ^lj^j-uml j 

^gil jio\l ^2 CliLc-ljill jjj c-lj^-l! 4-^j^. 

6^_uj A _ujI jL j JJiA _ uoll A^J^. A _uj! jL j 


Solar Radiation g, ^ ^jia^Ul 

tjuajaJl A .1 jg juj j jl^JaVI ^2 ^.iaj jujJj 


jjLuLUI A JJa 4 j 


J ^ujaJJj 



.2Autodesk CFD 

^ ojjjfj! 4_2 aJ!j *!j^J! 4 _£j^. !j_^. j-tfa- ±s\A'\a 0-aLjjJ 

_AjjI j^.j Ajc-jjuj j e-lj^Jl L>» x>> Lln«\ j-o <i!j^J! A^j^. <jui!ji 

a£j^. j! ^j! jaI! a — ujLja a£jjL J^LL^j j^iaj tUii ^! aA \— La!j 

JjIjjuJ! 



.3Dialux evo 

J fijLuud! jj_ ujL_J^uQ jjQ ^».l_Lj_UJJ 

0j!__jj j^JaJ <. ?, 1 J*s t tA f)\ ^JjQ jjj£il 
6 jUV! C-iIl^.j ^jjjj j ^uLo-uu^ajl! A ajjj 
<jl^!jd! CjIc. Ijii! (j^. !c j ^jLuH ^2 
4j! _La^! j!aa!j Cjjj _UJ (jclijiJ 

4iUa (Jjlaji AA\ _uiaVL l^J^Lu_ uj! j 

# 6jL!uU a£VLujJI 
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.4Design builder 



j-a ^ \ \aW AjjIjjsJ! (JL^VI A-uj! j.j ^JJ 

Jlj_ uj£I > 1 j Clilxjjl <J_udjj 4 jj£j]| Cjj^. 

4 uj|j.jj 4jl's'.Jl £.1 j^I A^j^.j jjjjill 

j-a ^jj-a.]! <J_i.lj 6^j^.j-a-]l _ a' ^Jl 

.1 qQ i _j jqj j ajlj^jl I ^ ] jg.j l__^jjj^j 
L_jLuU^.I IJjj^al J^-V AiUjal ^aJj <iljj^£j| 

Energy ) <-jjLjj££]! JL-o^.!>U a qKlll 
-uiijj odl^J I_>w>l j (consumption 
,*uKJI <jliSl 


^ I AUTODESK’ 

^ GREEN BUILDING STUDIO 



A AUTODESK 


.5Green Building Studio 

*tkcl ^j% 4 Autodesk ^j—L c> ^Ljj 

jjxO Vl_uudl b\ -1a]I <_1a£J|j ^l_Jj^£Jl 4 iKj j-a ^jjd! 

> Adding in Revit >j cAfdl 4-ji^l-jJ! sjl jjJIj 
LEED (^! Ajjudj ^ >11 ^sJSJ fiOl^uj <iUaC.lj ^a,jiL 


.6Autodesk Ecotect 

sun barker cjLuJaljjal (J-ac.j <j_juJI J!jk <Jk]| jl^JaL ^xljJ! (>L jc. jj-<ujj ^bvi juiVI ^ xJI ^cuqIjj]! j-a 

ejjujLud]! AjLuiaV!j Aj]Ldl 6j! j^JI (_^*jl^Lj >11 <vL! jjmVil td]kj 
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I shading design I step40F5 


TootUrt'l HELPi 


SHADING DEVICE TYPES 


WHAT TYPE OF SHADE DO YOU WANT ? 


To dewgn »ihadnj devico. ECOTECT 
c»n u» «senes d $d«(xolfc: 
detcnbed by the p»th ol ihe Sun through 
ihe tky lo genwde the exact sh»pe 
rwjured lo ih»de »ny grven redangular 
weidow tor« grven range ol eUtofl d»les 
andlmes 

U»» Ihe rrnge: on ihe ngW loseleclihe 
iM»y you **h to gene* de Ihe sh»dng 
shape 



Sdeclron; Surtoundmg Shode mlh Verlrcalr 


SkipWizaid Ahwyi d.pthisveiard 

« Back Nexl» 

Qancel 



.7 IES (Integrated Enviromental Solutions) 

j iull Ajjl j^Jl <]j£Jl j AjJLOiLall SjIjVI j AiUaJl <Jj.Lj ^g-9 jjx-Ul 0-aljJl jx jA j c TR SVF 4^J _ kj j-a JJ 

Jjjj£ C. ‘qKxr j ^gjL^x jJC. Aj£J j ^j1]| CjLALallA JJJSJ j^U j JJxJ] 4 a JJ-^I 



.8Autodesk Revit 

jl ajsI^ jjjxj lg j£i j 0-aljjll ^U lx£ <J (JfL-jjj jjjJ j£l j ^jjxil AiUall (Jjlaaj ^jaj j i Autodesk ^j—*j j-a ^xUjj 
(J jUajll Iaja j A-ixjUall SjUV! (Jjlajj jJxjj Ajl ## LEED... jjJ C5^U 0jJakj ^jjUlU! jl£ 

































Shading option 


Passive design 


Envelope Shading SpaceUse Air-side 


Custom Inputs 


Downtown Mixed Use 

NY.NY.US 

Weather location: New York City Central Park, 
Q Download Crid to Excel 

Baseline Concept 

48.645«* (?]Clone 
Downtoads: '« (5) A t 

Performance glazing 


«TU*»V 

Gains & Losses 


42,593«» 




Wai Conoucton 


Roof ConOuclon 
Ftoor Conoucton 
Glaang Condoaon 
m SoKhSoar 
■■ WsstSolar 
— EaslSolar 


.9Sefaira 

-J! J oJl y\\ £c^a! jJl j* 

(JjLkJJ ^jli 0-J jJ! J 

\\aW AiUail 



.lOEnergyplus 

SjLjV! j 4_9L_Lai! (J J Vl ^9 4_9 jjxJ! j !a_^. 4 a\\ 0x!jJ! j-a 

tJijJ j Graphic V <j.£i Saw ul! AiUaJ! j ajjuuU! 

0-aU jj (Ji^ Graphics ^j jLJc-L ciil£ j —Ui! jjaxj ciuli 

.Sketchup 


EnergyPlus 


.llOpenStudio 
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Sketchup. L JLa J*nj^ UjuV! 0-aLjJ ^Luc-l L_Lau Ljajl Aj£lS j Iia] AiUaSl (JjlVi ^ 4_ijLa_H j 4 _a^_LI 0-dljUl j-a 


Name 

Create DOE Prototype Building 

Description 


Creates the DOE Referen 
starting points for other 

Modeter Description 

ce Building Models as 
analyses. 



Inputs 


Select a Buildmg Type. 


MediumOfhce 


Sclect a Vmtage. 

|90.1-2013 


Select a Climate Zone. 

| ASHRAE 169-2006-SB 

5) 





Warehouse 


Outpatient clinic 


Restaurant 



OpenStudio 


.12Ease 


Aj jLo*_aSI djlc-ljill (J^.L C_ijjSll j CjL.jjj]l jl j djj x^all Julaj (J^oC- ^JJ 6 ^ jL-joiLI j ojLoj-juo]| ~J^ x^ajl A ^ Ul ^oqIjjII 

Cjjj^aSl AjL^ jjjai^Oj Cjjj^aSl jCa /J^Lsj] 



SjL^I (JjiaL c. aj»_ Ca Jfi*J AjI jjc. ifal] AaUall (JjiaL SjL 6 jjc- jc- jLLaJ j ^jLa.. 


-V- 


4_ixf±L]l 
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.14HAP 


jLaa.Vl dljl_joiaJ 1 jta-a ^9 c_SJjxj]| jc. A_uiJl 0 -al jj]| j-a j mJ j .lijjj]! j c_fljjll]| jta-a ^9 gIjI j]| jjjl£ Alj_ 1 j-a 0 -aUjJ 

J ^laua JJC. Ajl <il—JaVlu llsuVl ^gjjJl jl^Jal a jj-a ^l UUsj <j| JJC. ^ j u\\ AiUall (JjtVn ^jL 4jl Ail—JaVU cAjjl jjJI 

# <j| jju L_L 



.15Trace 700 

c<jjLix-UI cjl jjJI Jla c.Uj]Ij a1U1a]| cjljljlkVI j-a xViVI jjVIj AiUa]| AjjlLa ^^lc. tj]^c.Luaj Traiie Jjjj j-Q 0-oljjJ 

# A_i]\uUl CllljljV]l J t ^ 1 ull ^llaUjujl j 4C_SJj1j]| CllllXuaJ 4C_SJj1j]| <-Uaj|J 
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.16Pvsyst 

AuUail oJC- tJliA j .AjjjUI j 4_pUuajiiVI (Jj.laJl UujIjI ^Jl AiljJaVlj 1 £ LUL j A_Ujju<ujjJl 43lJa]| Auolajl LujIjI 4 <ag Ul 0-ajj]| jx 

i( ^jLtU] J.jniAtrill AiUa]| ^Uai ^l AiLjaVU (Jj]] oU-Ul ^cuJa AuUail I^uaAI j 0xUjj]| ^ A_1juuuUI AiUa]] 



62 



























































gd jl\ 


(j£lj jjjjai .Vig *<Jl jjjj A_ilc- L-SjljtJjQ jj£V 1 jA Revit 0 -gLjj tgJjjJaLJ! ^jL<J] ^AaJLoiJ ^CuqIjj a^C- cJL& jl tajLoi lij£3 La£ 
(Jljjl jjjuuaa ^JjQjjjaJJ liijl lili tg.ljjJa.aJl ajLaxJl 4jjUajall djLLoj^Jlj djLaj^l j La*J ^JaJjoiJ jVI -laJ ^ogLjj]! IJa 

4 ^jojxj ^lia. (jja .1 ^cjjI jj S^xj ^jbtJjaiV! L -Ja. j tAjlll tLtguai 


heating and cooling in Revit 

jjauuj]' jl ^jjjjII g.1 jjuj (jjljaJl J-*^I' 

-1 

Insight plugin in Revit 

4lat jj)a]| ag.Lja'J! 

-2 

LlLa. cliiajj]! ^ ji jILq jjc. 

4JC.I joa]| dg.LjaV! 

-3 

LlLa. Cjjajjll ^i jijIL jj t- 

4jjI jaJl 6 jj jaJl 

-4 

LlLa. duajj]' ^i ji jILo jj c. 

LjLj ijj-ua]! 

-5 

Flow design in Revit - CFD Autodesk 

4jj^j]| 

-6 

CFD Autodesk - insight 

^lji]| (Ja.L DjljaJl CllLa.j^ 

-7 

Revit Analysis 

^jj<Jl ^ (JLjjLJ] 4jjI jaJl 4j jtLJl 

-8 

^L V ji jJjq j£] j tg_]£ 4jjuji] LlLa. Cjjjjj]' j3 jLa jjc. 

JAlaj]| (jJLo 

-9 

alhA 

LlLa. Cjjjjj]' ^ ji jJjq jjc. 

4jjj]| JtaoQ 

-10 

LlLa. Cjjajj]' ^i ji jILo jjc. 

jjuuajuJ I c_j I jjoA£] I ^j-ojuuaJ 

-11 

Insight 

^l Jc J-UL'il 

-12 

green building studio 

^Jl # # dLH ^'.lalLuj! 

-13 


Jc-Luaj l^j^aj Revit 0 -°Ljj Ul 


^^^uuajdiJl ^LtuiVI J AjjJajllJ oljaJl Cjla-J^j £-Lj]| CllLualj^ jj<» £fj jj<Jl AuujIj j Ajij!>l]| CjLLJI ^-IjaJjual 


AUTODESK. 

A AUTODESK Energy Analysis Compare Report 

Reponcreaed »2016-12-26 10 22 26 PM 


Energy Analysis Compare Report 

ReportcreattJ * 2016-12-26 1022:26 PM 

SKIIIIS (1) 
analysisl 

Diumal Weather Averages 



SKIIIIS (1) 
analysisl 



Energy Analysls Data 
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(\ AUTODESK 

Energy Analysis Compare Report 

Reportcreaeda 2016-12-26 102226 PM 


(\ AUTODESK 

Energy Analysis Compare Report 

Report crejted a 2016-12-26 1022:26 PM 


SKIIIIS (1) 
analysisl 

Annual Wind Rose (Frequency Distribution) 


SKIIIIS (2) 
analysisl 

Annual Temperature Bins 



Energy Analysls Data 


l V AUTODESK. 

Energy Analysis Compare Report 

Reponoealeda 2016-12-26 102226 PM 

SKIIIIS (2) 
analysisl 

Monthly Design Data 


(\ AUTODESK. 

Energy Analysis Compare Report 

Report oeaed al 2016-12-26 102226 PM 

SKIIIIS (1) 
analysisl 

Humidity 





Energy Analysis Data 


Montfily Goollng Load 


^lj>Jl c AjjIj^JI (jLa^.Vl Juoilj^ • 



hliso EdMluma"iE 

B LigM Fi jIlxk 
Dcciaa-snts 

■ WlndowSolsr 

| Wi n d □ w C l Ti d u d i ve 

■ InnitTEUon 

Llndergrouri d Sutdu ntlm g s 
| | INT SUTDLndinDB 

■ Roots 

■ Wdis 


-.illi 


. J t Feb Mar Apl l/H. Ju i Jli t*i\3 Zv> Od NOv C tl 
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jj^ u.n jl Jljjjj p.1jjoi c. \ft)W cJLa^.1 CIAjoijJ 


Zone Summary - 2 


Inputs 

Area (m*) 

312 

voiume (m*) 

1^0L52 

Coo; ing setpo< nt 

23‘C 

Meatngsetpo nt 

21‘C 

Suppiy Ar Tempe'ature 

12 *C 

Numberof Peop e 

11 

infiltrabon (i/s)_ 

_ QjQ 

A ; r voiume Ca cu aton Type 

VAV-Sngle Dua 

Re at \e Humidity_ 

A&OOK (Caicui ated) 

Psydmxnetrics 

Ps ych nometn c Me <s a ge 

None 

Coo ng co EntehngDry-BuibTemperature 

23 *C 

Coo ng co Entehng wet-Buib Temperature 

16 *C 

coofingco LeavngDry-BulbTemperature 

11 *C 

CoPingOo Leav'ngwet-Bu bTempe'ature 

11 *C 

M xed a: r Dry-Bu i b Temperature 

23 *C 

Cakulated Results 

Peak Coo ng Load (W) 

I 17^46 

Peak Coo ng Month and Hour 

Ma'Ch 02:00 » 

P63k Ooo n^ Sens b* € LOdd (W) 

Peak Ooo ng LatentLoad (W) 

606 

Peak Coo ng A rflow(l/s) 

1>SL6 

Peak Heat ng Load (W) 

8,946 

Peak Meat ngA rflow (l/s) 

_ 725.5 

Peak ventliaton Arflow(l/s) 

0.0 

Checksuns 

Cod ng Load Dens tyfw/m*) 

57.50 

Coof ing Row Densityjl/ts m 1 )) 

430 

Coo ng Row/Load (i/(s-kw)) 

7476 

Coo< ing A'ea / Load (m l /kw) 

17.39 

MeatngLoad Density (W/m 1 ) 

28.67 

Meatng FlowDensity (l/ts-m 1 )) 

232 

vent at on Density (l/(s-m*)) 

_ OjOO 

vent at on / Person ji/s) 

oo 


.C^ 4 jaj^Jo 6<iljJal ci-aC- • 


Rcssdts of Li^iJing Arwlysis 




\\aW 4 \f \ \ L. o^Ljal cJ^C. • 
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Cnarm/ A 


* 

% 

0 


i m 



Generate 

Insight 


|nrinUaafmn I inkfmn Cnlar 

jj£I \\*W j» n \ C1jU.jjU j Clll jj-ua jj ^J, 


»l\ rrif 


InnnUf 




WWR - Southern Walls 


Window Shades - South 


Window Glass - South 


Uk 


Windov/-Wall-Ratio (glazing area /gross wall 
area) interacts with v/indov/ properties to impact 
daylighting. heating & cooling. 


Shades can reduce HVAC energy use. The 
impact depends on other factors. such as 
window size and solar heat gain properties. 


Glass properties control the amount of daylight. 
heat transfer & solar heat gain into the building. 
along with other factors. 



Current Setting: 


Current Setting: 




0 iiJaJjl <UjLa-A AjjjII <aj-LuU' 4_iilVl ^JjtuuaJ ^a-la-J (jil BIM AjLqjjJI C_ilajjlaj]| Aj3j£ Ua juiUiuj 

UjJ^. JjO jj j (JjUjI' (j^ljjQ A-JJtSlJ VUuQ _k-oUI jijJ 6JJ_ujj CllljUi, ^ij 4j-A^.JJ j ^uGJ-iUV' ^i*il (JjUj 

^uXAj^alil jUjI jjQ (jjj^Loil AxUl (^ij ojJ^uail AuuuoUll UxjSM ^ Uij ^Uc 3IM -il &J-i -l^jJ Uua (JjUwlUI ^JjQj-uajjl Cl)U.jiua 

AuQ-Ia. x-ajll CjIjI jill ilU-jl ^3 jujjI i.w j£_uj Cli3j ^3 A_ujV| c-UI ^-3j (JjULH jx> Lt_ ujIj Uilc- AudJluj _ juj-U jijj jUIj 

(^ic- jjjUH S-lj-ljuj A-lJJJ j-u-aaUatJ 4 U njUl ^J&LLUl j>ia i juajaT in # jl jlll j.UUl lc-Uijj A_i3lLjujj U,j-jJaj JJ^I (J^-Uj 
jjLwtuiil ^lAuuajj' (jLa-ua ^ jU jjUUil jx LqJjujV jjjuajuaauUl juaxJ jC- L-JJXJ 13 (jil J oUail ^3 Uc-lll j 4 _Lq jUl I ulJa. 
jg IJ.)j (^jUuil U Jj| jllijj (^jU-lV' U JjI jjQ SiLiLujVI ^LuJajjj Ll IJ.)^ (J£uujj ^J&LLUl oU (jjajc. (JjU-Ijuj .L^JJAAl (J-1 q 

iLsjjLj ( 

?(Thermal Mass) 4 jj' j^' ^i' j* U 


.BIM! -il UjU^uqjj jl CjLajjkj ^I-iLjjuj] (J!uLl j-Q L^jua (J-qUjII 


Cljll j olUil Aj _ kual_L.il oU CLllj Ui£ Tojl jail CjU. jl (^i jjjxjII iuQjUma ^ic. SlUil ojia (j-loj Aj jl j^il ^LL&il <-_ajjtJ 

AiUall jx SiLiLuujVU A JJt jjJall 4 j31j]| ^J. -aJ ^3 ^LlUs 4-L jujj TjjI jail Ajj£j| Iju j /ojl jail jj jUjj jtfal_uuaUl (^ic. L^jj13 

(^ic- j $Cll3 jil JJJ* U JJjaL ollc-j ^aJ j-Q J (JuLAjujil (jjQ <JjuJjUil TiUai] SlUll jj jLj ^ic* Sjlill ji jJ Lgil C ? * n*S AjjoluQjujil 

a (^uuJjQjujll ^UuujVI <. a 1 UkiJ i-la, £_3Jjoil jjauuJjll UqjIU SlUil jiJj Ljajl tUli jjQ (jjoUtil 

(Direct Gain Passive Heating System) 4iUaii jUUUI ljUu£^I 

A_iU_juil Aj31j1U 1 jUuQ A-ilcr jUaj U jl 4 jajLill AjSIjII ^aUaj jjj (JjqUj (J^U. j-Q (jL A j ^ kUI AiUail j_UjUUI ^L^uyi 


: Jiu fLkill LgU jj£li (^l jj^Utll jjjj (Passive Heating System) 

(<AuujQjuoii AiUaii ^-^^) (^JoijQjuii jjii/^u.jii # i 

(ojl ja-ii iajoijlUl jj jaill) AjjI jail 4 iTsll # 2 
AjjoijQjujil AiUail ^Jjaai jx-aUcr ^Al j jQ 4)y\ y jj| <AA nU' CliU.LaijQj UjUjUI £jjjj latJj .3 




ExpowdTheffnal 
Irtvuldtton % 































^ (Thermal Mass) 4ujt pJt LE&ti o* 

(J j^JLj L^J ^-La-jgJi jfLJ >i! (Solar Energy) (j^a-uJI ^uoa j ij-LJ.uil Ljj! jaJ! AiUall ^iukl l^ua^i ^jj ^j]| >LuJ! 

(_3ja ^\Aks-ij > 1 g \f\ x. j. j >]' ^-La jil CjL^Ujj-dj c. VLribU AiliUJI CjULxjIIj 4_iala j]| ial jill (j!Aa j-a ^ jjUI AjlklUI CjIc. 1 jiil 

AT -J 1 g ic- Jjjxjll ^aJJ >]' J Jj]| (j!>Lk iu\l (JaU 6jl JjUI 4aj.j -LjuJ jJx AhUn Ig a Ua C-ljUJl > L^J jJ-a J C. jjjqjVI L-JJjuilld 

jjj£ <i ja s 4_ajta Sj! jaJI 4_aj.j L jIa (^Jc-Vlj ^ jjj]' <JaL ojl jaJI <aj.j -LjujjIa jjj (jjiSI jc. 1 >>)ji jjxj j c (Solar) 

iil_L]| 6 jb £Jjij 6^lc-lj (_(_ai_ ujV' J ‘IjU _JajVl 6 jl J.jaJl) ^l ji]| ClAj j $ u $1 AjjI JjJl 4]j£]| ^3 Ajj jjj j. . IJJ Jil_L]| oJa j-<4 

(jUa ^.Aaj (^jJ' J ^ jU]] AjjI jjJI 4 li£]l j£_juj (jal jC. I g K j! j.la]| A£La_jui j 4_aLuu<J! j £3 j-<Jl j iiUa]| ^ # (Jj]]| ljU ji ^3 4 j^.Vill 

.f jU! j!>Lk ^^jjU! (J^!j (temperature fluctuation) Sj!j^J' > 4 ^' 


35*C _ 

(95*F) 

30*C _ Indoor Temperature 

(86*F) 



CllLal_ uua dul£ IJ! # jL^-Jl (j!Al Ia jii ^aJJ (% 35 ) j (Jj]]l CjLc .1 _JUJ j!Aa Ojl jaJl jA (% 65 ) yU' ja (^ > 1 ' jiij O.U juJ' j_Jua3 ^3 

jjj£ o. ja. jli ((J-al£ jj) Jc-Luj 24 ©j-U £jji]l JjSjj] 0.111J! > ^iLu^a Jj > (jjiAjjJ! AjuII j* Lil£ Ijj3 ^j-oajj ^uojujj ^Laj]' 
jA ojlja]' ojA jx jjiujua $. ja jl£ |jj U .bu U jjjU fJ j^j ((JjaajuJ! ^jL juj o-ljji) jL^_lSl (JjAa Ajj jU ^j j3 oj! jjU! oJa j-a 
^jjj<JI ojIjjU! Ua.jj ^lijj! (^Jb <]Li.J! oJa J ->jVi _!Aj] JjijjJ] Jjil£ jjfL ji jL^-lSI o.Uji l^.j-d jjjfJ! jijjj Lajjj Ajj jlj ^j (jU! 

.(High temperature fluctuation) Sjij^J' ^j^ > Ijjj^ UUU/Uiij ^*j U bUi VjaliiJ lj 'jLgj 

(Thermal Mass) 4 E&) ja SjliLuVI ^ j^aUxSl 

(AjjljaJl 4 Vftll jljla £_ijjjj A£Uxjuj j ^3j-a) 

4_aj.j ^3 L_jjjjj]| .jlaj 4jjl jaJl 4 ]j£]l A^Uluul jjjj ^JxjuJ! 4_al_JuU<l J (JJd-A_JuJl V*_uoii (JjaAl ^uA_Jujj (jJl ^La j]| 4 -\1 juJuQ jjj A3 !>Ll]| 

jljUI jjU J! ^ia—uJI (^lc. > ^-Jajj ojljaJ! ^LlJ! j!j^ Jijj Uujj .(Temperature fluctuation) ? j4l £4jiil ojl jjo. 

VjjI jUI A3l_La]| j jajj j^aUJ £jjU ‘U.l_ud-o (j-U. *Lc jj-o jjU jij £4 jiSL VjjI jUl 4 Vftll (> *Lj 3U 4_al uua j3 jj ^ v>j Ajli 

# V]ijjiua jjla > ojl jaJl J_>.jj ^3 <__i]ij]| (j-U. JaLiaJl (Jai j-a jL^j]| o-Uji ^jjuojUJl 

((. jjjuii ji/j CjUjuiaji 4 jljj>.) ^suui 10 jc. JiS V A^UjuiJ j_Jl.|j]| >U<J! jjjjj (JjlaSJ 

<J juj]l jj£j ji J-Juia3V!J £ (3:1) (JiV' (jJ^* (JJi-^_ juJ] 4 JajXuUl 4oalaj]| ^Ja-uujVU VjjLLa ^Ja_juJl 4_a.l udud jjj <J judj]' jjfL ji 

.^'^(9:1) 

LJ£ -(Mass/Glazing area ratio) (jj^Jjii <jja jx-UI >]| 4_ia.La.jil Aa.Luju<JI ;LjjI jaJI 4jj£JI ^Jajui Aa.Luju<i 4jujjj ciixijj! UJ£ 

.^uiall]! ojl jaJl 4_aj.j jljijjuil ^! j 


>i! 4_ia.La. j]| Lal -uuJl ;LjjI jaJl 4jj£Jl - 


i 4i]ja- 


i jc. jjxj (jjJ! ^ Jj]| (j!Aa. £4ji]| (Jab ojljai! CliLaj^ L_jJjjj 


: JUI JjdaJI Jiu. > lujjii jUu (Mass/Glazing area ratio) o^ 1 
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Mass/Glazing area ratio 

Formula of Indoor 
Temperature Fluctuation 

1.5 : 1 

1.11 x AT (Solar) 

3 : 1 

0.74 x AT (Solar) 

9 : 1 

0.37 x AT (Solar) 


c-jl jud^J (Direct Gain ! Glazing) aj]11a]I aJLL! ^ 
jA AT (solar) ^ L_jjjji]! j! j! 21 °C (70°F) L}j£ (jjC^ ajsL^]! <iHA]! ^ jjja]! cJ^L ejlj^Jl 

j!&Vl j^ _ kL! ^i)c-lj _ j]! J _^a3 j_i^.jl_iJl a_iajLI Sjlj^Jl J_^.j^ Ja_ ujjIa j^j 21°C (70°F) Sjlj^Jl <U.jj j^j Jjji]! 

•C^JJ^ 


Mass/Glazing Area Ratio Temperature Fluctuation 


35'C 

(95’F) 


Indoor Temperature 


Mass / Glazing 
Area Ratio 



Mass/Glazing Area Ratio of 3:1 


For 4" (lOcm), 8" (20cm), 16" (40cm) of exposed thermal mass thickness 



The surface area of 
concrete exposed to over 
the day is 3 times the area 
of the solar glazing. The 
illustrations represent a 
space with glazed openings 
and light colored interior 
surfaces and a medium 
colored thermal mass floor 
or wall. 

(j na i ‘41 <jJaj*_4l jl 4_a.Luui 
^ 1~>■ ii 4 ... j cjljj. 4 j5Ij J5U 

.(Jjjjjll (jjaj*-dl jrUJI 


^Ujll diUja 1 jdl ^jjjII ^jjajj 
-OjSj ^jU jjl dilj 4jUU 3—.. i.i 

j jl Cjl j 4 j 3-i‘iU. ji 4 j i /~> ji 4j jl ja. 




IjlA 
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Temperature 


35*C 

(95*F) 


30*C 

(86*F) 

25*C 

(77*F) 

20*C 
(68*F) 

15*C 
(59*F) 

10*C 
(50*F) 


16 ' 
(40cm) 


// 

// 

V / 


Indoor Temperature 


f/ 


. 


S? S 

y / / 8’(20cm) 

Thermal Mass 


4" 

(lOcm) 


Thickness 


Temperature 

Fluctuation 

14*C 

(26*F) 


5*C Outdoor Temperature 



Mass/Glazing Area Ratio of 9:1 
For 4" (lOcm), 8" (20cm), 16" (40cm) of exposed thermal mass thickness 



The graph illustrates space 
air temperatures for a 
glazing area to thermal 
mass surface area ratio 
of 3:1 and mass thicknesses 
of 10, 20 and 40 
centimeters (4, 8 and 16 
inches). An increase in 
masonry thickness beyond 
20 centimeters (8 inches) 
results in little change in 
space temperature 
fluctuation. The temperature 
fluctuation over the day is 
approximately 14°C (26 °F). 


ii jl ja 4_a j.j ^j\_lJI f ,.,.jll jj 

4 al i.il ; ^Ujll 4 jin’il ^ljill 

j-ii£i a i j j 3:1 4jjijaJi aJjSJi ^lauj 

(aj^>jj 16 j 8 j 4)^ 40j 20jl 0 
8) 20 j^ 4U . . 4 1 Sif)i j (_)£ i 

l—Jjjjj S J.j ■ ■~ l Jjju IgJjUj (4 _lu 3Jj 


(JvU L_lijijll I jill 'ijl ja. “Uji 

14 °C (26 °F) jjUjj (.jJi 


The surface area of 
concrete exposed to over 
the day is 9 times the area 
of the solar glazing. The 
illustrations represent a 
space with glazed openings 
and masonry walls and 
floor. The walls are a light 
color and the floor a 
medium color. 


(J. m . ill 4uJaj*_dl jliaJI 4^.1.II<i jjj 

^Jaui 4 lI .., _ djl jji 4 x .,ij ^jjll jU_j_ 

_j.il .'.'. 11 jjaj3t_all ^la,jjl 


^Ujll djUja ^-IjJll ^j-ujII ^j-Ajj 
^Ljli jljiaJI jjl) J-fda jj I j jljiaJI 

(Jaui jJl 4_idajVI j jl J 
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Temperature 


35°C 

(95-F) 


30 # C 

(86 b F) 

25'C 

(77-F) 

20*C 

(68'F) 

15 # C 

(59 # F) 

10 # C 

(50 # F) 


16" 

(40cm) 


Indoor Temperature 




8' 

(20cm) Thermal Mass 
4’ Thickness 

(lOcm) 


5 # C Outdoor Temperature 



Temperature 

Fluctuation 

7 # C 

(13 # F) 


The graph illustrates space 
air temperatures for a 
glazing area to thermal 
mass surface area ratio of 
9:1 and mass thicknesses 
of 10, 20 and 40 
centimeters (4, 8 and 16 
inches). An increase in 
masonry thickness beyond 
10 centimeters (4 inches) 
results in little change in 
space temperature 
fluctuation. The temperature 
fluctuation over the day is 
approximately 7°C (13°F). 

ojlj]l 
4^1 jn ; 4 *sl xma 4 Jxajl 1 jill 

Qil *LjjIjJI 4VKII Jam 
10 J 8 J 4 )<~- 40 J 20 j 10 


(Insulate on the Outside) J>il 

^ Ajli Jtilb jUJl aUjl ^ Sjl j^Jl Ja^3 ^^Jc. Ajjg (JaxJjuj jLaJl 4_g_^.l j>Jl ^JojuJI jl V) Sjl j^Jl jJ jkj jj-a ^aC. j]\j 
fiLaJl ^ A_j jk-a]| 6j! J^Jl £Jjij <_gi ^jjj U-a ^jUJl 4_^.jl! (J jc. C__L^J 6j! J^Jl jj j^j] C 5 -?-J^U]! jl-l^Jl ^»!.laJ jujj aJU. 

# CIiLujLujL/ I 4-J JJuoIa J jj-tJl <0 j-dU <_j jjtJi AjjIj-OJjuj! fitc. I J-d (J^.|j]| 

<j Auu^aUJ! Ajj! j^JI aJj£J! j Aj^.U j]| CjULuua]! l_jLul^. ^-LUjjuj ^! ja jli 4 \, a JJC. C — j lc -1 j3 4 v; 
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:2030palette 

http://2030palette.org/swatches/view/direct-gain-heat-storage/167-masonry-thermal-mass 


whole building design 

CjUalaa-j 4 ^jj _*-^jll 4 _Lja (U-qjlII jm AjAllajll Ajjjlall ^i3 4^ '\\aW <LqI*JI 4 aIViVI (J-qI£j IAj-q C- ^aUaill 1U (Ja*J 

iJjUja (jjoilj (JajUI jjj-o AjIII ^JLu ^3 ^A^h^ll AjjJuUI AijjJall LqI t (J ix jujjll IjjVl j 4 ^jLujj 1! tJjjjjll (3jixJl 4 £.LujV! 

commissioning. ^jjjLUI *uUaj' J_jsI ja j U i»jujjII 4_Lja ? j ^ u.U js L a 4_Lja ^ll AiUiaVU a jjjliUI Aijjjall 


440 d>* 




J! 


fL 


Ju! 


JL 


-X_ 11 J_UJX_ 11 ^_ 1 ] L_L_J 3 __J_A_Jj ^_£ J _1 _ A _A_Sl J_ kSIX 


c^- 




J! 


J£ 


jjoia. JxuaUl jUaLuJl oJuia. «^jU <iljiLj» 6 JJaV! -Jj ^gJc- 4 JJ-a-U UjIUJI ^a£a. ^LI ^LjLLa 1486 ^U 6jLj ^aJ 33 L-mlli - 
UJJ^- s u-* 

^Jc. 33aJI jj3i!jll L_jiLuj j^j ^_i ^jLajxJI ^-sll Iajj iJjjlujjll <x3 ja ^i uIjILU! jjjjLuxJI ^j& ? 1517 j - 

Ig-AjolL CJJjII (^uQJOl ^jjll jjjU. <_jjjj jUll jl£j iAjlc. ->gH jqul IjiUa!J Cjjjll j£jol 


; JjiaJt SjLoP 


jilal U jAj (JUlUL j^ ^Jjj 
iaJaJ J;ij£ (jj ja. <^3 U. 
l-l£J Cjjjll aJL. 


i j£*J V C’n^j CjjjII (J£.Aa3 # Aj£jLU! ajLsjUl Lkijj jjjU. L_jjjj Cjjj jjjxj 

uoij 3aj xjj UjjjII juL ^lj jUuUI j^Q jj<j j! jjij . «j m£jjUI (jkjjUU ^jjqLLuiV! SjLuUI <Uc. 
i (jj<s L 11 j 4 ?, Cjjj 1I jau^a” _ j AjjQjLmVl SjLjUI ^i AjjjjQjaij ^lc. ^ilaj^al U jA j AaJjVl CjjjII jl£jlj 

<u<uujH aU (^i (jjUajj jjjU. Ljjjj Cjjj j # <jjl ja_a. jjQ AjjaJ Uj (.**nil (jjlg_Ujl p!j^Jlj c-j-Uall (Jj ojOj jLuJa jA (J£_judll 

jjjU. jjjj j c-Lj aU ^jj (jLll ^LUl (jjoij 4 1486 6 jLj ^jj (jLllj (jj! j^JI cjjj (JL AjuUalil! SjAlill ^_i (j j£.V! <jj jjUI ^ 

(jjjJjll SjUxi AjjujLujI Ljuj jl£ jau-all jl (^-L (J-lJ Ua 4^648 ajLj ^ (_£3ll (jy *QJ^> *till Cjjj i4U£j ^Ljaj! <1 


71 





















j)£jll ^Jkj &j4-aVl <L9jC- ^1] JJ-joU Li^ (j£l (J jxoll SjLoC- ^iL ^J] jjjlajll jj^j.^iLuailj ^£jIaaII (jjj—uuaxll ^i 

4 qll^-Q jl jllj AijiJl _ jJoj (jill £i_kuall jiLall jjLoll ^La-jlL AijiJl t£lj jj^qT c :> n«s ClJljll ^jjUall ^i S-V^ jlU juaLaJl 

^Jc- j ** jujJ 6JJ^.V1 J L «^ lij k ^»» ^J] (J^jj <-_jL 4 -v jJ tO J^- ^ 11 j)X J_jujJ^ 1 L-uUJl ^Jc- j .^-Jc- Ji.1-0 juJI £ j I ia Lq 1 tx > j)Ja- 
jjj-q A*j V] Aijill tUjJJ Vj Alij uall ^J] Aat xuaJ Clljl£ tSAfjuJl aIj jl Axj 3 /i-V^ jll Axj SAfjuJl <j3 l_£uQJ Clijl£ (jjlc- jjjjoi 

^Jc- (_U*J *Ll,Vl x«oll Clljl£ 1Uj # ^JjVl LqjJ jJ*JjVl ^i 4ij*_jJa jj£j (JiJall Jx-LLq jl j A_ula 4 -a£^ tJlUj # UijJ jj*Jjl 

J jQg U (jl 4_au_«aJ JxlaJ A5 CjLjJjouq (jl jC- ^aVl J jjWll (Jjc- 


:J> 


LJL 




:J- 




J1 


_«j_ui£loll (JlAJl» Aj-q !>1 _ujVI SjLqjlII AjIc. (jilai Lq jAj (JlUL (j-Q Aj jj A_fiJ_jJall j£AJ V Tn*s) ^auQ kua clmll 

:lhj > . - i % .j j_ -2 


«' 


CjjjII jp 

-:J-£- 


a » ■ 


_J A-LQ^yLuaiVl SjLojtll ^i AIlq-jujJ ^Jc- ^Ja-jkual Lq jAj AjujVl <-** njl jl£jlj laj^sj jjj£ jij^. (jc- SjLjc- 


J JJ_1_L 


-Jl 


a^a 


4 i_uuaj_kualll ^Jc. JaLiaJl CjI jaua. jp 4_jjaj LuQj CIljjII CjI g a. 1 jl g. 1 j^Jlj rj xlall (Jj__uuaj jLuO_La jA 

:flj _ll < * j j £ jj ^ 1 aU 1 A II rnl ; ^ 11 -3 

Jl_ja.jJl jpQ c_fljj_Lall (Jl_ii_J_ uj^ j«tfa_juuaa_uoJl jl__£uoJl j «6j-i_LoJl» ^ 1C- (JjVl j jl la 11 (J_o_J_uJj 

4 _i j_g_j_1_1 4 _1_i_ui j_ _S l_j! — i q 1 1 f h ^ " -U JjVl jjj—11 ^ j ^—*—- 


i ^Jc- ^Lll jjUall (JuQj_Jjjj 6<—Sjill Tjj^jI ^£jLouoll jjjAj^uoll LguQ-laJ_uujl (jjll 4j ui.Vft UaLoji Ll jA^J ^jLll JjUl - 



» cil LqI j—a. 11» ' j j—a_Ll A jl-LuQ q c «uJ__LuqLI uJ J1 a. \_U 

^GlJ. A-A £ iu.*fju* 1|o ^ 


ufl jL 


■^J 


-4 


L_)j l ^jJI Jjjjj _)Juc. 4 jqj_)I ^"LajjL - aiL4l Jj <_a_)LiJI tiillaljJI ^II l j.-ajc. L. 


JJI 


-5 


^_ll 'A-1 . VI Aj^q jl ^Ic. Jjwtj 3 j-l-il-LjJ VI o_)La*II ^9 «A jJjjj jjj ll.s I g jlc. JLI La j 4- .nlj. Aj 3 tl QQ...1I ^Lu - 


»lj-«- 


41 L 


4 JL 


°J- 


4«Cjl_m£ll» JlLqj cCjLjj_juLq 11 ^aiLa. c^—AaLoll ^2 dmll CjIjlluuj (jU LLuAaAQ jl£ jl£uoll IjlA ji jJljj 
.Ajjj_ Luoll jfl_J PJ_ jJall J plJ^-1L ^LLoJ_uj Lqjjj c_jj£ll (Jc- jllaT S-li _uill (jUaJ Clljl£ LoJji iL-JJ^ll pl_Uiill l_£ji 
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* jjjLk L-UJJ ^ Ajj^jll AmUjI Jtlil 


4-iat-llla]| Ajj^ull jj ^jjVI ^IiaI] (JjLiauJlj ^j! ja*J! ^lAj^ajl! ^-Ljajlj ^■LIaII jx-alj*J 4jalii~U! Clll jjjLill jLgJa! 

oj! jjxII L-il ul£1 c- ilaui 6jj*_ ^all CjI auail (J^Lu _ulj jjjj_ uJl a^j^ a _ujIj^j CuLc-l jall (J^L ^lj^J! a^j^j 

<jjjjaJ! CjI g -vljl! 



^lc (_£-Lq ^jJc cJJaJl ‘LSja ;3' 4 cJ&Jl 


j!*1g ^JC- ^jjxJl ^Jc- (j!>UaVl A^j^J jAljll £_jJajll A _uilj^ 

: Autodesk Ecotec jj ^ljiaLJj ^-jVLS d jjx^JI j* ^jajjj 4 _lL1 4_lL1 
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dmll jl jjjjaJl <ji.L (j!>UaVI 4_iuoj ol-lij (^g-SS! tilSi j j ^ nQl (Jj£ ^i 4 qVi'sx> djlc-lijj! jja.j-X 


4_a.j-i ^liijl (jKl ^ll! tilSi j|j 4_ijjiiJ! <li£J! ^laijl 4 yfu lg_!!>L!a! ^i c"njl j^ k^i j! j^j 4_ijjiaJ! Jaj! jiJ! -2 

Jji<J! (ji.ta oj!j^J! 

•^IxaII A-juJaS! AjjgJi! A-uj!jJ 

Cjlc.!ji]| jj[j!j^J! a£j^J A_iLlm]| 4 _uj!qJ3 jaJ! ujQj Revit ^QijQjlc'BIM ^tjUl j*c. ^i 

4j»jjli\l $.!j$ll A^j^. jjiij 'jJJJJ 4j\x>c. ^Jc. UjjjIjj t__aji)L<J! jJj ^mUI j 


jLuJ!, 


-al j!)UajV! 4Jaijj ^lixJ! ^i 4j xjjJJj]! j ualixJ! (jJm! jiiuj ojjj£ 4_iaa! ^jjUl (ji.!i 4_3j£jll 

SQjaJl ciU.Qij jaJl sUaj <_fljjjj ^i jjj^ Ua Qjjj jL^Qjjj*jUaSl ijjiJlj Ajj^llli S_g_x Qj_uiiLjJI l^JaLiQj 




UjjQ4iUaSl ^i Ll^Q mVI 4.n)l jV jj^£ ^ (^-!! 4-sUa]! ^i Lll/Sgi >*iVl 4.D)V ^uUjll ^j^-UI Ua Jq S-ij-IjuJ! 
jjjJj jl Jjjj (jl 4 _ik!_L<Jl diljjilUI oU ^Q(Jc-lijj djlc.lji 6 Jjjj (jiSlj jjj£ 4 _Jc. iUic.Vlj ^UuJl L_fljj£jll 
"Ul jV 6 -liuuJl liijjQj^L 4 ^jj^j j 5-1 j^Jl jQfiililujVl -lijij UijljQj UQji ^i uLii 4 _Sj 1 x ]1 l qu^iSl jjA UjuL 

4_Sjiii j (Jja^. oilc. ^gjuila ^ juj (J£a 4 LxixJl 4 -^jVLS! 4_il j^Jl LjI Qjj ]1 j QLjSjL j QL^iaJJXJJ (J Q jjU! ^£1 Jj]l 

t 4 Ullaj]l &L! jQjC ^L-iaS 4J ^ljjij jjdiJ! 


• 4 \m i itl ^Lj^Jl (_ fl J* 


ja- jUol ^Jl 4 j J^jjl (—Sigij (^ jj^Sl (j^li jja. jUl i_ujli]l £ ! j^Jl jjLj 4 _lUc. Ijj! ^Jc ^alc J£-_L^jj^j]| <-—ijxi 

4-ixjUaJ! 4_jj^i]l IQ 6 4_u3 4_uj Qj jl LJJ^Qjl (J jiQj!£ $-1 jjuj jJxQ jja- (j^li jj-l^ljUS! jualjLuuj ^jjQ^UL 
CllUQij (J-JjJajSlj ^■Ljll UjjU ^gjjUl QpaJaUl 4-ix-lUa]l jj-^alixll ^i Lll jjsljSI (_g-Sc. (j£Lj Qiilsu (jJ! (_g-g-3 
t 4__j_a 4__jj_^_jJ1 CjS aiiiJ l_j_ ujS L<UI jS__£_Ul Q J * ^l j S! 4 j >j-j (Jl^La- j_QLS_JJj c SQj-aJS 


4_iUati]| jj-^aQ4ilajQ^Jc. 4jj£jl! ^l jLjjuj! ^tQjjQjlc. jjgJl 4 £j^- 4_uj! Qi ; Vjl 

c Ujl!) AjQt <.1j$11 jJj claimant consultant 4-LUJ 


LOCATION: CAIRO, -, EGY 

Latitude/Longitude: 30.13° North. 31.4° East Time Zone from Greenwich 2 
Data Source: IWEC Data 623660 WMO Station Number, Elevation 74 m 



10% 


74 


10 %_ \ HOURS 
20%_ 



























Ajjjc* <L±lL<Luj & lygJl 4 J^JI 



elyjl ^jljl^, T Sjjxua ’ 3.5 jzsi) 
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* IjjJI a£J*j£ LU ;S. 


^■1 jiJj aAiAmj $.1j^Jl A-jjt-iila jjsuj Ajj^jJI (J^c- dmll 


A ‘NJfcrt'N 


(_j^litJ_judl JLalaa ^_k^jj ^—jujVI 

juJI ^jJjJa jC- ^ ')) a \\ J^VI L_fljJall joa 
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